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ABSTRACT 
Regular physical activity and the inclusion of fruits and vegetables in dietary 
intake contribute to a variety of positive health outcomes and improve quality of life. 
With more than half of college students falling short of government guidelines for 
exercise and nutrition (ACHA, 2009), effective interventions targeting young adults 
during this transitional time are critical. Mobile phone use has become increasingly 
common among college students, providing an opportunity to develop intervention 
strategies that may be better integrated into their daily lives. Research on intervention 
components delivered by phone is essential for developing easily utilized, efficacious 
nutrition and physical activity interventions for students. Study objectives were (1) to 
examine the utility of a combined web-based and text-messaging intervention for 
physical activity and nutrition among college students, and (2) to examine the value of 
text message tailoring to maximize improvement in these outcomes. Students recruited 
from introductory psychology classes (n=151) completed measures of physical activity 
and nutrition at baseline and one-month follow-up. Students were randomized into one of 
	   viii 
four conditions: assessment only, web-based health behaviors feedback only, web-based 
feedback with standardized daily text-messages, web-based feedback with tailored daily 
text-messages. Primary hypotheses were that the intervention that combined web-based 
feedback with tailored daily text-messages would result in increased physical activity, 
increased fruit and vegetable intake, and greater likelihood of meeting government 
standards for these behaviors at follow-up compared to the assessment control condition. 
Regression analyses were performed with planned contrasts between experimental 
conditions to examine the additive impact of each intervention component on primary 
outcomes. Secondary analyses were conducted on additional nutrition and physical 
activity outcomes. Exploratory analyses were conducted to examine whether individual 
difference variables moderated the influence of the intervention on outcomes. Study 
hypotheses were not supported. No significant effect was observed for the intervention on 
physical activity or nutrition outcomes. These findings may suggest the need for more 
intensive intervention strategies to impact behavior. Future iterations should include two-
way text-message communication and feedback to increase depth-of-processing, 
alternative tailoring approaches based on self-reported goal-systems variables, and further 
exploration of intervention components that may improve physical activity and nutrition 
among college students. 
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CHAPTER ONE: INTRODUCTION 
 Obesity and being overweight are major public health problems in the United 
States. Both are associated with a number of conditions including type 2 diabetes, heart 
disease, high blood pressure, cancer (U.S. Department of Health and Human Service 
[USDHHS], 2001), and diminished life expectancies (Fontaine, Redden, Wang, Westfall, 
& Allison, 2003). In addition to these direct effects on physical health, 
obesity/overweight has a number of psychological effects associated with social stigma, 
discrimination and poor body image (National Institutes of Health, National Heart, Lung 
and Blood Institute [NIH, NHLBI], 1998; USDHHS, 2001). 
According to a 2008 nationwide large scale study of college students conducted 
by the American College Health Association [ACHA], 21.9% of college students meet 
criteria for overweight, with an additional 10% of students meeting criteria for obesity 
(ACHA, 2009). These figures coupled with evidence that overweight adolescents are 
more likely to become obese adults (USDHHS, 2001) and that being mildly to 
moderately overweight at age 20 to 22 years is linked to incidence of obesity by age 35 to 
37 (McTigue, Garrett, & Popkin, 2002), underscore the importance of effective 
intervention targeting young adults during a transitional time where lifelong health 
behavior patterns may become habit (Nelson, Story, Larson, Neumark-Sztainer, & Lytle, 
2008). 
Regular physical activity and the inclusion of fruits and vegetables in dietary 
intake are essential to maintaining a healthy weight; improving brain and immune system 
functioning; reducing the risk for chronic disease and mortality; and generally improving 
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quality of life (Ames, Shigenaga, & Hagen, 1993; Warburton, Nicol, & Bredin, 2006). 
Recent reports suggest that only 8.5% of students appear to meet government guidelines 
of five or more fruits and vegetables each day (ACHA, 2009) and 54% of college 
students fall short of guidelines for regular exercise (ACHA, 2009) further emphasizing 
the urgent need for effective strategies to address these behaviors among young adults. 
Fitness and Nutrition Intervention Among College Students 
More than 30.7 million students were enrolled in American colleges and 
universities as of 2010 according to data published by the U.S. Department of Education 
(2011). Through access to fitness facilities, athletic teams, club and intramural sports, and 
dining hall offerings often available on college campuses, college students as a group 
may be in a unique position to differentially benefit from interventions that increase the 
use of these resources. Despite the magnitude of this opportunity and the clear need for 
effective strategies to improve fitness and nutrition patterns among young adults, 
interventions targeting this group have been a relative rarity (Keating, Guan, Piñero, & 
Bridges, 2005; Kelly, Mazzeo, & Bean, 2013). Among the few studies conducted 
targeting college samples, approaches have included in-person information sessions, 
consultations with health professionals, the use of printed materials, websites with 
dynamic feedback and/or static information, diaries and logs, technological applications 
including text-messaging and native apps, and the use of behavioral and biometric data 
collection devices such as accelerometers and pedometers (Fjeldsoe, Marshall, & Miller, 
2009; Klasnja & Pratt, 2012; Militello, Kelly, & Melnyk, 2012; Shaw & Bosworth, 
2012).  
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In-Person Intervention Approaches 
In-person intervention approaches for physical activity and nutrition among 
college students have produced mixed results and have varied widely in the magnitude 
and nature of observed effects (Ferrara, 2009; Keating et al., 2005; Kelly et al., 2013). 
The classroom format to engage students on the topics of fitness and nutrition has been a 
particularly popular research paradigm (Calfas et al. 2000; Ferrara, 2009; Ha & Caine-
Bish, 2009; Kelly et al., 2013; Sallis et al., 1999; Schnoll & Zimmerman, 2001). Social 
cognitive theory (SCT; Bandura, 1991) has been most frequently used as the theoretical 
basis for the development of intervention content for these in-person approaches (Calfas 
et al., 2000; Ha & Caine-Bish, 2009; Kelly et al., 2013; Sallis et al, 1999). Social 
cognitive theory-informed content and activities have typically targeted the power of 
social perception and feedback; cognitive and affective influences on behavior; and 
behavioral modeling to support behavior change. In addition to SCT, course content has 
often included activities to develop self-regulatory skills such as goal setting, and self-
monitoring (Ferrara, 2009; Keating et al., 2005; Kelly et al., 2013). The number of in-
person studies focusing on college samples has been comparatively small relative to other 
age groups (Keating et al., 2005; Kelly et al., 2013), and provides mixed evidence for the 
utility of in-person formats to improve fitness and nutrition (Ferrara, 2009; Keating et al., 
2005; Kelly et al., 2013).  
Project Graduate Ready for Activity Daily (Project GRAD; Calfas et al., 2000; 
Sallis et al, 1999) represents a major in-person intervention initiative for physical activity 
among college students. In this study, student participants were randomized to attend a 
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weekly class and interactive laboratory session to promote the adoption of physical 
activity; or alternatively, randomized to attend a weekly class on general health topics. 
Intervention content presented in the physical activity course was designed to engage 
psychological mechanisms hypothesized to support behavior change as identified by 
social cognitive theory including self-efficacy, social support, perceived benefits of 
behavior change, and positive affect associated with desired behavior. Principles of self-
regulation including self-monitoring, goal setting, and overcoming obstacles were also 
included in the curriculum. Finally, elements of the transtheoretical model (TTM; 
Prochaska et al., 1994) were used during the intervention to identify the participant’s 
current stage of change in the process of modifying their physical activity habits. This 
information was used to deliver stage-tailored course content accordingly. Following the 
fifteen-week study period, participants received subsequent monthly follow-up phone 
calls, voicemail messages, mailed content, and emails (Calfas et al., 2000, Sallis et al., 
1999) for an additional eighteen months. Despite the immersive nature of regular class 
and laboratory meetings and the application of empirically supported behavior change 
theory, beneficial intervention effects in this study were only observed among female 
participants. These female participants exhibited increased self-reported leisure time 
activity, increased self-reported muscle strengthening, and increased self-reported 
stretching activities at fifteen-month follow-up (Sallis et al., 1999). However these 
improvements were not present by two-year follow-up (Calfas et al., 2000). These 
findings highlight the need to consider the potential moderating effect of gender on 
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intervention efficacy, as well as underscore the challenge of sustaining intervention 
effects over time.  
Ha and Caine-Bish (2009) conducted a fifteen-week study on the impact of 
classroom-based nutrition education in improving healthy food choices. The intervention 
included an amalgamation of approaches: three fifty-minute class meetings per week; in-
class activities targeting aspects of social cognitive theory through the exploration of 
social and environmental influences on behavior; and self-regulatory skills-building 
through goal setting and the use of food journals for self-monitoring. While the 
interpretation of study findings was qualified by the lack of a control condition, the 
researchers reported significant increases in self-reported fruit and vegetable intake 
reaching almost one additional serving each day (Ha & Caine-Bish, 2009). These 
findings contribute empirical evidence supporting the utility of classroom-based nutrition 
education to improve fruit and vegetable intake among college students.  
Schnoll & Zimmerman (2001) conducted a dismantling study to examine the 
relative contribution of goal-setting and self-monitoring to classroom-based nutrition 
education initiatives. The study was conducted during a four-week period in which 
participants in a college nutrition course were randomized to record written daily 
nutrition goals, keep written daily nutritional logs, or a combination of both activities. 
The researchers found that both participants assigned to keep a daily written record of 
personal nutrition goals, as well as the participants keeping a combination of written daily 
nutrition goals and self-monitoring dietary fiber intake (including fruits and vegetables), 
reported significant increases in dietary fiber consumption as compared to those only 
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self-monitoring; an inactive control group; or health class controls. The researchers found 
that the group completing the combination of daily goal setting and self-monitoring 
activities manifested the greatest benefit and concluded that neither self-monitoring 
alone, nor educational instruction alone was sufficient to foster behavior change for 
dietary fiber intake. The researchers suggested that the optimal intervention strategy for 
nutrition education or counseling should include both elements of goal setting and self-
monitoring to support dietary behavior change. Interpreting their findings through the 
lens of social cognitive theory, the researchers suggested that goal setting alone may 
inherently mobilize psychological processes of self-judgment and self-reaction by 
creating a salient point of reference for one’s behavior, while self-monitoring without an 
articulated goal may lack a salient standard to guide behavior.  
In contrast to intensive classroom-based in-person intervention formats, the brief 
multiple health behavior intervention (MBI) approach conducted by Werch et al. (2007) 
exemplifies efforts to distill the delivery of intervention content to the minimum exposure 
required to support desired effects. In their 2007 study conducted on-site at a university 
health services clinic, the researchers focused on social- and self-images as an inroad to 
positively influence a variety of young adult health behaviors (Werch, 2007). The 
researchers found that brief interventionist-led sessions prompting participants to engage 
in social- and self-comparison against personal fitness goals for the future were 
efficacious in supporting improved nutrition and exercise including self-reported 
frequency of moderate physical activity, increased time spent exercising, and increased 
consumption of healthy fats. The study design did not include an inactive control group 
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limiting what can be known about the time-course of these behaviors for students not 
receiving the intervention. However, these findings suggest support for brief intervention 
formats to support behavior change.  
Findings such as these have demonstrated the potential of in-person formats to 
support nutrition and physical activity in college students. However, mixed findings; 
effect sizes; and duration (Ferrara, 2009; Keating et al., 2005; Kelly et al., 2013) suggest 
an opportunity to improve on this approach. Given the time and resource constraints, as 
well as participant burden inherent to scheduled classroom meetings and in-person 
sessions, researchers have continued to explore more efficient approaches to supporting 
positive health outcomes. Thanks in large part to its increasing availability and 
affordability; the use of the Internet and mobile technology represents a paradigm shift in 
physical activity and nutrition intervention design with tremendous potential to enhance 
the efficacy and effectiveness of interventions targeting these behaviors. 
Web-Based & Computer Mediated Intervention 
Web-based interventions have traditionally relied on desktop computers with 
Internet access to deliver intervention content. Previous research on web-based 
intervention for physical activity and nutrition has demonstrated the efficacy of this 
approach for changing these health behaviors and their precursors both in college (Franko 
et al., 2008; Kypri & McAnally, 2005; Ornes & Randell, 2007) and mixed samples 
(Webb, Joseph, Yardley, & Michie, 2010; Wantland, Portillo, Holzemer, Slaughter, & 
McGhee, 2004). However, while the effects of online interventions are promising, 
findings have been mixed (Vandelanotte, Spathonis, Eaken & Owen, 2007), and in many 
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cases produced only small overall effects on outcomes including physical activity and 
nutrition (Webb et al., 2010). In addition, these approaches have historically lacked the 
kind of ongoing integration into daily life suggested to be crucial for effective behavior 
change (Heron & Smyth, 2010).  
Kypri and McAnally (2005) demonstrated the promise of brief web-based 
intervention for physical activity and fruit and vegetable intake among college students. 
In their randomized control trial (RCT), a web-based survey was administered in the 
context of a university student health clinic with online follow-up six weeks later. 
Participants randomized to the experimental condition completed online assessments of 
health behaviors and received personalized feedback based on their responses. Study 
feedback contrasted participant responses with government guidelines for physical 
activity and nutrition, and additionally provided comparative peer norms for these 
behaviors. The researchers found that the group receiving the personalized web-based 
intervention was significantly more likely to meet government guidelines for physical 
activity, as well as for fruit and vegetable consumption at follow-up compared to 
controls. These findings lend support to the web-based intervention approach as an 
efficacious and efficient paradigm for health behavior intervention among college 
students.  
The MyStudentBody.com project represents an ongoing effort to deliver fitness 
and nutrition intervention to college students (Franko et al., 2008). The efficacy of this 
approach was studied in a multi-site research initiative in which students randomized to 
the experimental group engaged with website content drawn from social cognitive theory 
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and the transtheoretical model. The website included interactive and multimedia 
educational information; self-assessments with feedback; goal-setting activities; and 
resources for fitness and nutrition. The researchers reported small but significant 
increases in fruit and vegetable consumption for participants randomized to receive the 
web-based intervention at two-week follow-up in comparison to controls assigned to visit 
an anatomy website. Underscoring the challenge of offering interventions with lasting 
behavioral effects, these differences were not maintained three- and six- months post-
baseline. Additionally, significant differences were not found on any physical activity 
variables at any time point in the study period.  
Ornes & Ransdell (2007) conducted a study of web-based social cognitive theory 
in conjunction with pedometers to increase walking behavior among underactive college 
women. Participants in the study were instructed to wear a pedometer during the four-
week study period to record daily steps. In addition, participants randomized to the active 
intervention were encouraged to visit a website each day and engage with modules 
addressing social cognitive components of self-efficacy through identifying and 
overcoming barriers, and the use of routine to support behavioral change. Self-regulatory 
skills building activities were also included in the website encouraging goal setting, and 
the self-monitoring of personal progress. The researchers found that the group receiving 
the web-based intervention reported significantly more steps than controls not accessing 
the site. These findings provided additional support for the idea that intervention content 
delivered via web may effectively support increases in physical activity among college 
women.  
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Skår, Sniehotta, Molloy, Prestwich and Araújo-Soares (2011) investigated the 
utility of a web-based theory of planned behavior (TPB; Ajzen, 1991) intervention which 
focused on the role of action- and coping- planning to support physical activity among 
college students. Drawing from empirically supported research on planning strategies 
(Gollwitzer, 1999; Gollwitzer, Sheeran, Trötschel, & Webb, 2011) participants in the 
active intervention conditions either made action plans to exercise and attend the campus 
fitness facility; coping plans to anticipate obstacles to these behaviors and articulate 
strategies to overcome them; or both types of plans. At two-month follow-up the 
researchers reported finding no significant differences between the active intervention 
groups and assessment only controls on self-reported physical activity or objectively 
measured attendance at the campus fitness facility. However the researchers qualified 
their null findings by noting lack of adherence to the plan creation protocol by upwards 
of 40% among active intervention participants, high dropout rates, and low response rates 
during recruitment. These findings highlight the importance of participant engagement as 
a necessary condition to achieve intervention effects, as well as the potential for wording 
and presentation effects to create variability in findings between similar supported 
interventions.  
Although findings regarding the use of web and computer mediated intervention 
to improve physical activity and nutrition among college students have been mixed, the 
evidence that suggests support for this approach is encouraging. The brevity of these 
web-based approaches relative to the time and resource intensive classroom and in-
person formats holds tremendous potential to disseminate intervention content to people 
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who may otherwise be unable or unwilling to undertake intervention in-person. Clearly 
many questions remain unanswered in terms of optimal presentation and application of 
theory in the delivery of web-based intervention content, and research is ongoing. 
Furthermore, advances in mobile technology have made perpetual Internet access a 
reality. In recent years, the explosion of Mobile Web has begun to change the traditional 
conceptualization of web-based intervention, raising new questions about the way online 
content accessed via a mobile device can support behavior change. As a result the past 
decade has seen steady growth in the research and development of mobile, and Mobile 
Web intervention as researchers attempt to address these questions (Fjeldsoe et al., 2009; 
Militello et al., 2012; Shaw & Bosworth, 2012). As research tries to keep pace with these 
technological developments mobile interventions are positioned to offer truly ecological 
momentary intervention to support desired behavior change.  
Smartphone & Text-Messaging Intervention 
The Pew Research Center’s Internet & American Life Project estimates that 91% 
of the adult population owns a cell phone with 79% of young adults between the ages of 
18-24 owning a smartphone regardless of income level (Smith, 2013). Moreover this 
research found that cellphone owners between the ages of 18-24 send on average more 
than 109 short message-, and multimedia message- system (SMS/MMS) messages per 
day (Smith, 2011). These high rates of smartphone utilization present a clear opportunity 
to enhance existing health behavior intervention strategies, and have duly been 
incorporated into intervention design with increasing frequency (Fjeldsoe et al., 2009; 
Militello et al., 2012; Shaw & Bosworth, 2012).  
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The text-messaging functionality of the phone offers an affordable and widely 
disseminable way to deliver intervention content that can be integrated into existing daily 
behavioral patterns in students’ daily lives. By virtue of this integration, text-messages 
have the potential to reach students at critical time points, delivering intervention content 
at the moment it may be most able to influence behavior. However, studies targeting 
college students for preventive health behaviors like physical activity and nutrition have 
been extremely limited (Fjeldsoe et al., 2009; Militello et al., 2012; Shaw & Bosworth, 
2012) relative to clinical care applications for conditions like diabetes, asthma, 
hypertension, and the management of other chronic diseases (Fjeldsoe et al., 2009; 
Klasnja & Pratt, 2012).  
As one of the earliest and oft cited reviews of text-messaging interventions for 
health behaviors, Fjeldsoe et al. (2009) considered fourteen studies using text-messaging 
as the primary vehicle for intervention delivery. Of the studies reviewed, only two 
addressed fitness and nutrition with one focusing on physical activity in an adult 
population, and the other on weight management among adults (Fjeldsoe et al., 2009). 
This pattern of emphasis on clinical as opposed to preventive applications across adult 
age groups was additionally reported in two more recent reviews of text-message 
intervention (Militello et al., 2012; Shaw & Bosworth, 2012).  
Preventative applications of text-messaging among young adults and college 
students thus far have most frequently targeted smoking cessation (Fjeldsoe et al., 2009; 
Obermayer, Riley, Asif, & Jean-Mary, 2004; Rodgers et al., 2005). However, there have 
been a small number of randomized control trials that have shown promise in using text-
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messaging to encourage physical activity and weight loss related outcomes, including 
nutrition, among college students (Fjeldsoe et al., 2009; Klasnja & Pratt, 2012; Militello 
et al., 2012; Shaw & Bosworth, 2012).  
Exploring the utility of theory driven text-messaging for exercise, Prestwich, 
Perugini and Hurling (2009) used the implementation intentions strategy, to increase 
exercise behavior among underactive college students. The implementation intentions 
approach entails prompting the participant to articulate the specific situation(s) in which 
they intend to enact a desired behavior (Gollwitzer, 1999; Gollwitzer et al., 2011). This 
strategy of identifying future environmental cues that signal an opportunity to pursue 
one’s goals, along with a description of the goal directed behavior is suggested to 
increase the likelihood that the goal directed behavior will be enacted as planned by 
making its initiation an automatic response to a cue as opposed to an effortful decision in 
the moment. The researchers found that the experimental group that made 
implementation intentions and received text-messages related to their implementation 
intentions increased exercise frequency significantly more than the other experimental 
conditions, including those who only created implementation intentions to exercise 
during the baseline session; and those receiving personally generated exercise reminders 
not structured in the implementation intentions format. Based on their findings the 
researchers suggested tentative support for the idea that text-messaging may interact with 
the creation of implementation intentions to produce effects beyond either component 
alone.  
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Prestwich and colleagues continued exploring the use of text-messaging to engage 
implicit processes for exercise behavior in underactive college students in their 2010 
dismantling study. This study built upon their earlier findings and sought to examine the 
ways in which goal reminders and plan reminders may support discrete processes within 
the implementation intention framework to influence outcomes. At the end of the four-
week study period the researchers found that both the group receiving plan reminder text-
messages and the group receiving goal reminder text-messages reported significantly 
more brisk walking than controls who did not receive text-messages. The researchers also 
found that goal reminder text-messages specifically were linked with significantly greater 
weight loss relative to plan reminder text-messages; and that plan reminder text-messages 
were linked with significantly more non-walking exercise compared to the control group 
that did not make plans or receive texts. Based on these findings the researchers 
suggested that goal activation itself may engage a more general constellation of fitness 
related goals that facilitate other compatible behaviors conducive to weight loss, and/or 
inhibit competing goals that may interfere with weight loss. They further asserted that in 
contrast, plan reminders may activate a more proximal network of goal representations 
that include exercise more generally but have less influence on other compatible 
behaviors. These findings together support the idea that each message type strengthens 
and makes accessible differing aspects of the goal representation, making them 
complementary but not interchangeable approaches. Furthermore these findings provided 
additional evidence for text-messaging as an efficacious intervention paradigm for 
physical activity. 
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Schwerdtfeger, Schmitz, and Warken (2012) reported mixed support for the utility 
of text-messaging in their systematic extension of the Prestwich, Perugini, and Hurling 
(2010) study on exercise behavior among underactive college students. The researchers 
sought to disentangle whether implementation intentions in conjunction with text-
messaging (regardless of whether it activates goals or plans) is superior to a single 
implementation intention generation session alone. The researchers found a marginally 
significant finding that the control group decreased the amount of physical activity over 
the two-week study period as compared to the group receiving one daily text-message to 
recall their physical activity goals. The researchers found no significant differences in 
physical activity between the text-message and implementation intention only groups. 
Similar to the implications of the Skår et al. (2011) study for web-based planning 
interventions, these findings underscore content presentation and study administration 
considerations as potentially important moderators of intervention effects across studies.  
Sirriyeh, Lawton, and Ward (2010) conducted a pilot study using the theory of 
planned behavior (Ajzen, 1991), to guide the development of text-messages to increase 
physical activity among college preparatory students. The researchers premised the study 
on the idea that affective associations with target behaviors constitute a dimension of 
attitudes that may indirectly influence behavior through intentions, in addition to exerting 
a direct influence on behavior. Participants were assigned to one of four experimental 
conditions receiving messages that prompted consideration of the positive affective 
benefits of physical activity; the instrumental benefits of physical activity; both affective 
and instrumental benefits of physical activity; or a neutral message. At the end of the 
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two-week study period, the researchers found that physically inactive participants, who 
received daily affective text-messages engaged in significantly greater amounts of 
physical activity than all other groups. The researchers did not report gathering baseline 
and follow-up measures of attitude or intention thus making it difficult to determine if the 
manipulation actually engaged the targeted mechanisms. However, based on their 
findings the researchers concluded that intervention messages for physical activity should 
include a component that emphasizes the enjoyment of physical activity as opposed to the 
more traditional educational focus on the health benefits of physical activity.  
Finally Napolitano, Hayes, Bennett, Ives, and Foster (2013) conducted a small 
feasibility and acceptability study to explore the utility of Facebook alone and in 
conjunction with text-messaging as an intervention tool for weight loss in an overweight 
and obese college sample. The intervention approach was described as theoretically-
driven and included an eclectic mix of content, most apparently incorporating aspects of 
self-regulation theory (Karoly, 1993) through goal-setting and self-monitoring; and social 
cognitive theory (Bandura, 1991) through the use of social support. Messages included 
information, encouragement, and affirmation; along with prompts to self-monitor, plan, 
and identify obstacles and strategies to overcome them. The researchers also included 
social elements through the use of a participant-delegated social support, and norms 
through social networking via a Facebook group dedicated to the study. At four- and 
eight-week follow-up, participants in the text-messaging group exhibited significant 
decreases in body mass index. These findings provide additional support for the 
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suggestion that text-messaging as an adjunct to web-based intervention may be more 
efficacious than web-based intervention alone. 
Applied Theoretical Approaches  
Commentaries on the current state of text-messaging research highlight that 
despite an explosion in both commercial and non-profit mobile health (mHealth) 
applications over the past decade, few have been sufficiently founded on theory or 
empirical evidence to benchmark their efficacy or effectiveness (Militello et al., 2012; 
Tomlinson, Rotheram-Borus, Swartz, & Tsai, 2013). Reviewers argue that this lack of 
theory-based research has led to suboptimal use of the technology, inefficient allocation 
of resources, and an underdeveloped understanding of mechanisms and processes that 
determine intervention success (Militello et al., 2012; Tomlinson et al., 2013). These 
realities have led to the call for a systematic, theory-based examination of the technology 
and its potential (Fjeldsoe et al., 2009; Klasnja & Pratt, 2012; Militello et al., 2012; 
Tomlinson et al., 2013).  
Key Models of Health Behavior Change in Physical Activity and Nutrition 
Conscious Self-Regulation of Physical Activity and Dietary Behavior  
Explicit or conscious models of behavior change have been the dominant tradition 
in physical activity and nutrition intervention among college students. These models 
emphasize conceptions of willpower, deliberation, and conscious control as central 
determinants of behavioral outcomes. Social cognitive theory (Bandura, 1991), the theory 
of planned behavior (Ajzen, 1991), and self-regulation theory represent the most 
commonly applied and empirically supported explicit frameworks used to promote 
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change in nutrition and physical activity (Anderson-Bill, Winett, & Wojcik, 2011; 
Michie, Abraham, Whittington, McAteer, and Gupta, 2009; USDHHS, 1996). Goal 
systems theory (Karoly, 1999; Karoly et al., 2005) has emerged as a more comprehensive 
self-regulation framework that incorporates motivational elements into the self-regulation 
framework. Goal systems theory synergizes key empirically supported aspects of the 
major explicit theoretical approaches in physical activity and nutrition among college 
students, while positing the goal construct as the reference point for all other aspects of 
self-regulatory functioning. With demonstrated utility in analyzing physical activity 
among college students (Macdonald & Palfai, 2008; Lutz, Karoly, & Okun, 2008), goal 
systems theory has proved to be a promising, yet underutilized framework, and provides 
the theoretical underpinnings of the present study. 
Goal Systems and Self-Regulatory Theory. Karoly's (1999; Karoly et al., 2005) 
goal- and self-regulatory systems perspective (GSRSP) reflects a multifaceted approach 
to behavioral self-regulation that uses the goal construct as its center-point. Karoly (1999) 
defines a goal as a mental representation of a desired end state, and postulates that goals 
represent the fundamental psychological construct that links mental states to functional 
action. Through this link Karoly suggests that goals provide a sense of order and 
temporal continuity to daily experience. The goal systems perspective identifies 
interrelated functions of goal content, structure, and process that interact with self-
regulatory processes to guide short- and long-term behavior (Karoly, 1999). According to 
Karoly (1999), the quality of these interactions characterize the functioning of a given 
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goal system that can explain behavior change success and failure; normal versus 
psychopathological states; and even dimensions of personality.  
 Five primary goal system functions have been identified by Karoly and colleagues 
(Karoly, 1999; Karoly et al., 2005). These include two moderating processes that 
facilitate three sequential functional elements of self-regulation: (1) Karoly’s directive 
function refers to the delineation of goals or outcomes one intends to pursue; (2) This 
information informs what Karoly refers to as the regulatory function that compares the 
intended state (goal) against the current state with the purpose of detecting discrepancies 
and informing behavioral adjustment; (3) and this comparative data informs the control 
function that selects the behavioral adaptation geared toward reducing discrepancy. In 
addition to these Karoly (1999; Karoly et al., 2005) suggests (4) an arousal function as an 
ongoing system activity that energizes each functional element, and (5) the information-
collection function that supplies goal-status information back into the system.  
Karoly’s (1999) framework further defines a series of qualitative goal dimensions 
that modulate the power of the goal itself to influence outcomes. These dimensions 
include the way an individual thinks and feels about the content of the goal: its difficulty, 
its relationship to other goals, and its social context; along with biological, personality, 
and temporal factors. According to Karoly (1999) these dimensions represent key inroads 
for behavior change intervention development and analysis of outcomes.  
The goal systems assessment battery (GSAB) developed by Karoly and 
colleagues (Karoly, 1999; Karoly et al., 2005; Karoly & Ruehlman, 1995) taps nine of 
these key dimensions and provides a quantitative instrument to measure the functioning 
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of an individual’s goal system for a given goal. The nine dimensions assessed include: 
personal goal value; feelings of self-efficacy with regard to one’s ability to accomplish 
the goal; tendencies to engage in social-comparison related to the goal pursuit; self-
monitoring activities to guide goal pursuit; planning behaviors to facilitate goal 
attainment; self-criticism and self-reward to motivate goal compatible behavior; and 
positive and negative arousal experienced while working on the goal. These constructs 
quantified by the GSAB, integrate key empirically supported elements of the most 
frequently applied theories in nutrition and physical activity for college students, while 
accounting for the additional components of personal meaning, and self-supplied 
incentives in the context of personal goals.  
The goal systems assessment developed by Karoly and colleagues (1999; 2005) 
incorporates elements of social cognitive theory through the measurement of self-
monitoring; self-efficacy; and social comparison. These empirically supported concepts 
have already been successfully applied to text-messaging intervention, principally in the 
form of prompts to enhance motivation to change by contrasting aspirational goals 
against relevant peers and current behavior (Napolitano et al. 2013; Schwerdtfeger et al. 
2012), along with increasing self-efficacy by encouraging individuals to self-monitor 
ongoing successes during goal-pursuit (Napolitano et al. 2013, Schwerdtfeger et al. 
2012). This approach allows for real-time reinforcement hypothesized to motivate 
continued effort toward goal-attainment (Bandura, 1991). 
Through the measurement of self-efficacy and self-monitoring, social comparison, 
planning, and affective arousal, the goal assessment battery integrates the empirically 
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supported elements of behavioral control, social norms, intention, and attitude quantified 
in the theory of planned behavior. These constructs have been successfully applied to 
text-messaging intervention in the form of attitudinal messages prompting elaboration on 
positive affective and cognitive evaluations of physical activity (Sirriyeh et al., 2010), as 
well as by norms-based messages that provide information about participant behavior 
relative to peer reference groups (Napolitano et al., 2013). Behavioral control text-
message content has also been successfully used to encourage elaboration on evidence 
that one is capable of accomplishing desired goals (Napolitano et al., 2013; 
Schwerdtfeger et al., 2012). Finally, the implementation intention studies conducted by 
Prestwich et al. (2009), Prestwich et al. (2010) and Schwerdtfeger et al. (2012) have 
successfully targeted physical activity intentions directly through the use of anticipatory 
action planning to automatize physical activity goal pursuit. 
Automatic Self-Regulation of Physical Activity and Dietary Behavior  
 While many conceptualize behavior change as an act of conscious will, others 
argue that the key to successful behavior change lies in engaging nonconscious processes 
that make the initiation of the new behavior automatic, and eventually habit. Current 
research suggests that any model of human behavior not including implicit processes in 
addition to explicit processes is necessarily incomplete (Papies & Aarts, 2010; Sheeran et 
al., 2013). Research has shown that unobtrusive environmental conditions, semantic 
concepts, short messages, visual images, and physical sensations may activate mental 
representations that lead to the enactment of goal-consistent behaviors (Shalev & Bargh, 
2011; Sheeran, Gollwitzer, & Bargh, 2013). Shalev and Bargh, (2011) specifically 
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discuss the potential for technology, including smartphones and text-messages, to deliver 
priming-based implicit interventions to cue desired health behavior.  
Implementation Intentions & Goal Systems. The implementation intentions 
strategy in which an anticipated opportunity to enact goal-directed behavior in the future 
is identified, typically takes the form of an if-then contingency in the following pattern: 
“When I encounter X, I will do Y!” (Gollwitzer, 1999). This approach is thought 
incorporate both implicit and explicit processes to support goal-pursuit through the 
mental act of pairing a desired goal-directed behavior with an anticipated situational cue 
for automatic response in the future (Gollwitzer, et al., 2011; Shalev & Bargh, 2011; 
Sheeran et al., 2013). Gollwitzer et al. (1999) describe this act of planning ahead as 
activating a mental representation of the anticipated situation that persists over time. This 
activation sensitizes attentional and perceptual resources to detect critical environmental 
cues that signal an opportunity to enact the plan. It is suggested that the repeated pairing 
of the environmental cue and the desired response further strengthens the mental 
association and increases likelihood of future replication (Gollwitzer, 1999; Prestwich et 
al., 2010). This reinforcement loop makes enactment of the goal-directed behavior 
evermore automatic (Gollwitzer, 1999; Prestwich et al., 2010). The self-regulatory 
strategy of implementation intentions dovetails with the planning element quantified in 
goal systems theory, and has already been successfully applied to multiple text-
messaging studies for fitness and nutrition among college students (Prestwich et al., 
2009; Prestwich et al., 2010; Schwerdtfeger et al. 2012). 
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Priming. The potential for text-message content to prime goal representations 
completely beneath awareness has been suggested as another self-regulatory mechanism 
by which smartphone based intervention may support behavior change (Shalev & Bargh, 
2011). Shalev & Bargh (2011) specifically discuss the potential for technology, including 
smartphones and text-messages to deliver priming-based implicit interventions to cue 
desired health behavior. Message content that primes existing mental associations with 
healthy eating and exercise may preferentially activate goal-congruent representations 
that support automatic goal pursuit. To the extent that intervention text-message content 
repeatedly activates goal-congruent associations and mobilizes actual goal-directed 
behavior, the phone itself may eventually become a prime that engages implicit 
cognition; activates associated goal-directed responses; and thereby facilitates behavior 
change (Gollwitzer, 1999; Gollwitzer et al., 2011; Shalev & Bargh, 2011).  
 
CHAPTER TWO: THE PRESENT STUDY 
Overview 
 As mobile phone technology becomes the standard for modern large-scale 
intervention, empirical evidence that contributes to understanding its strengths and 
weaknesses relative to existing behavior change interventions is of critical importance 
(Tomlinson et al., 2013). The present study was conducted to attest the efficacy of a goal-
systems-theory-based intervention for physical activity and nutrition that combined a 
brief web-based health behaviors feedback intervention with tailored goal-systems-based 
text-messages. The empirical evidence regarding the efficacy of a goal-systems approach 
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delivered via mobile phone from this study aims to contribute to the ongoing 
development of the literature addressing the role of mobile technology in behavior 
change intervention; theory-based intervention design, and the contribution of the goal-
systems perspective in particular. The current study was also designed to contribute to the 
understanding of the additive effects of message tailoring on nutrition and physical 
activity outcomes, addressing calls for increased investigation on the role of message 
tailoring by reviewers (Fjeldsoe et al., 2009; Militello et al., 2012).  
Empirical evidence suggests the promise of goal systems theory as a relevant 
framework for the analysis of physical activity among college students (Macdonald & 
Palfai, 2008; Lutz et al., 2008). However, its application to the a priori design of physical 
activity and nutrition intervention content is novel. Given its compatibility with the major 
empirically supported theories in physical activity and nutrition behavior among college 
students, goal systems theory as a framework for intervention design offers an integrated 
approach to identify mechanisms of behavior change. The goal systems model 
synthesizes key mechanisms of self-regulation largely overlooked in currently applied 
paradigms by asserting goal representations as the superordinate psychological construct 
for self-regulation along with quantification of personal meaning, and self-supplied 
incentives associated with personal goal pursuit. The study message set was designed 
using goal systems theory to target key dimensions identified by the goal systems 
assessment battery (Karoly et al., 1999; Karoly & Ruehlman, 1995) including personal 
value; self-efficacy; social comparison; self-monitoring; planning; and positive arousal 
(see Appendix A). Typical message construction paired a prompt for the participant to 
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consider the personal meaning ascribed to their physical activity and nutrition goals with 
a prompt to consider a way to plan to accomplish that goal within the next few days. 
Implementation intentions were also elicited for physical activity, and fruit and vegetable 
consumption in the message set, as a compatible and empirically supported enhancement 
to planning-based text-messages (Preswtich et al., 2009; Prestwich et al., 2010), (see 
Appendix A).  
A four-condition experimental design was conducted featuring assessment only 
(AO); web-based feedback only (FBO); standardized daily text-messages (SDM); and 
tailored daily text-message (TDM) conditions. Primary hypotheses investigated the 
efficacy of the TDM condition relative to the AO control condition. Secondary 
hypotheses investigated the relative contribution of TDM message tailoring to effect 
outcomes compared to SDM. The FBO condition was included in the experimental 
design to serve as an active control for the purposes of discerning the additive impact of 
text-messaging to the efficacy of the web-based intervention alone. The impact of the 
intervention on six physical activity outcomes, and on six nutrition outcomes was 
investigated in the study. Physical activity outcomes of interest included the average 
number of weekly minutes engaging in vigorous, moderate, and strength training physical 
activity as measured by a modified International Physical Activity Questionnaire (IPAQ; 
Craig et al., 2003; IPAQ Core Group, 2005) along with the attainment of government 
guidelines for these behaviors (Centers for Disease Control and Prevention [CDC], 
2011). Nutrition outcomes of interest included the average number of daily servings of 
vegetables and fruits consumed in the previous seven days, as measured by items 
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modified from CDC Youth Risk Behavior Surveillance System (YRBSS; CDC, 2011) 
and University of Wisconsin EAT-III large scale health behavior studies (Larson, 
Neumark-Sztainer, Story, van den Berg, & Hannan, 2011; Lowry, Lee, McKenna, 
Galuska & Kann, 2008; Neumark-Sztainer, Wall, Larson, Eisenberg, & Loth, 2011). 
Additional items were derived from these values to ascertain attainment of government 
guidelines for these behaviors (CDC, 2013). An additional nutrition item was included as 
an outcome of interest to investigate the influence of the intervention on the consumption 
of university sponsored Sargent Choice “healthy food options” available to students on 
campus. The Sargent Choice program is a food education and health initiative offered to 
the university community by the College of Health and Rehabilitation Sciences (Boston 
University Sargent Choice Nutrition Center, 2014). Sargent Choice healthy food options 
are nutritionally balanced meals and snacks offered in dining halls and on-campus 
retailers that can be easily identified by a round one-inch seal featuring the program logo 
affixed to tureen placards and pre-packaged offerings. The survey item referencing this 
program queried the number of Sargent Choice selections consumed in the past seven 
days. 
Primary Research Questions 
The primary aim of this study was to investigate the efficacy of a goal-systems-
theory-based intervention combining brief web-based feedback on health behaviors along 
with tailored daily text-messaging to improve physical activity and nutrition behaviors 
among college students. 
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Primary Hypotheses for Physical Activity Outcomes 
It was hypothesized that an intervention combining brief web-based feedback on 
health behaviors along with tailored daily text-messaging (TDM) would result in better 
physical activity outcomes than assessment only (AO). 
Hypothesis 1 
After controlling for corresponding baseline behavior, students in the TDM condition will 
be significantly more likely than those in the AO condition to meet CDC guidelines for 
vigorous physical activity (25 minutes or more, 3 or more days per week; CDC, 2011) at 
one-month follow-up as measured by the IPAQ vigorous physical activity item. 
Hypothesis 2 
After controlling for corresponding baseline behavior, students in the TDM condition will 
be significantly more likely than those in the AO condition to meet CDC guidelines for 
moderate physical activity (30 minutes or more, 5 or more days per week; CDC, 2011) at 
one-month follow-up as measured by the IPAQ moderate physical activity item. 
Hypothesis 3 
After controlling for corresponding baseline behavior, students in the TDM condition will 
be significantly more likely than those in the AO condition to meet CDC guidelines for 
engaging in strength training activity (2 or more days per week; CDC, 2011) as measured 
by an IPAQ-compatible item developed for the study regarding strength training activity. 
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Hypothesis 4 
After controlling for corresponding baseline behavior, students in the TDM condition will 
be significantly more likely than those in the AO condition to increase the average 
number of minutes reported for weekly vigorous physical activity at one-month follow-
up as measured by the IPAQ vigorous physical activity item. 
Hypothesis 5 
After controlling for corresponding baseline behavior, students in the TDM condition will 
be significantly more likely than those in the AO condition to increase the average 
number of minutes reported for weekly moderate physical activity at one-month follow-
up as measured by the IPAQ moderate physical activity item. 
Hypothesis 6 
After controlling for corresponding baseline behavior, students in the TDM condition will 
be significantly more likely than those in the AO condition to increase the average 
number of minutes reported for weekly strength training at one-month follow-up as 
measured by the modified IPAQ strength training item. 
Primary Hypotheses for Nutrition Outcomes 
It was hypothesized that an intervention combining brief web-based feedback on 
health behaviors along with tailored daily text-messaging (TDM) will result in better 
nutrition outcomes than assessment only (AO).  
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Hypothesis 7 
After controlling for corresponding baseline behavior, students in the TDM condition will 
be significantly more likely than those in the AO condition to meet CDC guidelines for 
vegetable consumption (3 or more servings per day; CDC, 2013) at one-month follow-up 
as assessed by the dietary habits questionnaire item for daily vegetable consumption. 
Hypothesis 8 
After controlling for corresponding baseline behavior, students in the TDM condition will 
be significantly more likely than those in the AO condition to meet CDC guidelines for 
fruit consumption (2 or more servings per day; CDC, 2013) at one-month follow-up as 
assessed by the dietary habits questionnaire item for daily fruit consumption. 
Hypothesis 9 
After controlling for corresponding baseline behavior, students in the TDM condition will 
be significantly more likely than those in the AO condition to meet CDC guidelines for 
both vegetable and fruit consumption (5 or more servings per day; CDC, 2013) at one-
month follow-up as assessed by the dietary habits questionnaire items for daily vegetable 
and fruit consumption. 
Hypothesis 10 
After controlling for corresponding baseline behavior, students in the TDM condition will 
be significantly more likely than those in the AO condition to increase the average 
number of daily servings of vegetables consumed at one-month follow-up as assessed by 
the dietary habits questionnaire item for daily vegetable consumption. 
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Hypothesis 11 
After controlling for corresponding baseline behavior, students in the TDM condition will 
be significantly more likely than those in the AO condition to increase the average 
number of daily servings of fruit consumed at one-month follow-up as assessed by the 
dietary habits questionnaire item for daily fruit consumption. 
Hypothesis 12 
After controlling for corresponding baseline behavior, students in the TDM condition will 
be more likely than those in the AO condition to consume significantly more university 
sponsored healthy food options at one-month follow-up as assessed by the dietary habits 
questionnaire item for Sargent Choice consumption. 
 
Secondary Research Questions 
The secondary aims of this study were to investigate the additive benefit of goals-
systems-based tailored text-messaging relative to comparable goals-systems-based 
standardized text-messaging on study outcomes. Questions regarding the influence of the 
goal-systems-based tailoring on physical activity; fruit and vegetable consumption; 
Sargent Choice consumption; and the attainment of governmental guidelines for physical 
activity, and fruit and vegetable consumption were of additional focus. 
Secondary Hypotheses for Physical Activity 
It was hypothesized that an intervention combining brief web-based feedback on 
health behaviors along with tailored daily text-messaging would result in better physical 
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activity outcomes than an intervention combining web-based feedback on health 
behaviors with comparable standardized daily text-messaging. Consistent with primary 
physical activity hypotheses 1-3, students in the TDM condition were expected to be 
significantly more likely than those in the SDM condition to meet guidelines for 
vigorous, moderate, and strength training physical activity after controlling for 
corresponding baseline behavior. Consistent with primary physical activity hypotheses 4-
6, students in the TDM condition were expected to show significantly better outcomes 
than those in the SDM condition for vigorous, moderate, and strength training physical 
activity after controlling for corresponding baseline behavior relative to those in the SDM 
condition. 
Secondary Hypotheses for Nutrition 
It was hypothesized that an intervention combining brief web-based feedback on 
health behaviors along with tailored daily text-messaging would result in better nutrition 
outcomes than an intervention featuring web-based feedback on health behaviors with 
comparable standardized daily text-messaging. Consistent with primary nutrition 
hypotheses 7-9, students in the TDM condition were expected to be significantly more 
likely than those in the SDM condition to meet guidelines for fruit and vegetable 
consumption after controlling for corresponding baseline behavior. Similarly, consistent 
with primary nutrition hypotheses 10-12, students in the TDM condition were expected to 
report significantly better outcomes than those in the SDM condition for number of daily 
servings of vegetables consumed, number of daily servings of fruit consumed, and 
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number of Sargent Choice options consumed, after controlling for corresponding baseline 
behavior. 
Tertiary Research Questions 
The tertiary aims of this study were to examine the moderating influence of 
individual difference variables on the association between TDM and the health behavior 
outcomes described above. The individual goal systems subscale profiles for planning 
and self-monitoring for exercise, and fruit and vegetable consumption were each 
examined as moderators on respective physical activity, and fruit and vegetable 
consumption outcomes. Given the emphasis on planning and self-monitoring in the 
message set used in the study (see Appendix A), a significant positive interaction was 
hypothesized to exist between TDM condition and goal systems subscale scores 
indicating greater benefit for TDM among those who engaged in less planning and self-
monitoring at baseline. 
CHAPTER THREE: METHODS 
Subject Selection and Recruitment 
Power Considerations 
Sample size requirements were calculated based on the estimates for sufficient 
power (alpha=.05, power=.80) to identify moderate (effect size=.25) differences between 
four conditions allowing for a 4% rate of withdrawal and provision for incomplete data. 
These parameters dictate a minimum of 36 participants per condition (Cohen, 1992; Faul 
et al. 2007) with a target enrollment of 150 participants overall.  
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Recruitment 
Participants were recruited from the introductory psychology subject pool and 
received course research credit for their participation in the study. Participants enrolled in 
the study via the SONA online study enrollment system. The research was described as a 
study of “technology & student life”. Participants were required to be 18 years or older, 
understand English, and be able to attend a second follow-up session one month after 
their first session. Prior to participation, subjects read and signed an informed consent 
form approved by the university Institutional Review Board. The online enrollment 
system automatically generated appointment reminder emails for enrolled students prior 
to their follow-up session.  
Procedures 
After enrolling in the study via SONA, participants arrived at the laboratory on 
their scheduled baseline date and were provided with informed consent materials. After 
providing informed consent, participants began the computerized assessment. Participants 
were asked on screen to provide a cell phone number, after which the computer system 
automatically block-randomized each participant into one of four conditions stratified by 
gender. Conditions included (1) assessment only (AO); (2) health behaviors feedback 
only (FBO); (3) health behaviors feedback with standardized daily message (SDM); and 
(4) health behaviors feedback with tailored daily message (TDM). The researcher had no 
contact with the subject between the automated randomization and the end of the session 
to minimize unintentional researcher effects.  
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The baseline session was conducted in a private laboratory room dedicated to the 
study administration. All participants completed self-report measures for physical 
activity, nutrition, and motivation lasting approximately 25 minutes in duration on 
average. Participants assigned to the feedback only, and feedback with messaging 
conditions were then automatically presented with health behaviors feedback based on 
their assessment responses along with a series of brief open-response and multiple choice 
items asking about aspects of their fitness and nutrition goals that formed the basis for 
tailored text-message content delivered to those in the TDM condition. Upon the 
conclusion of the session, participants in messaging conditions were asked to confirm 
their cell phone number and instructed to confirm the receipt of a test text that established 
their ability to successfully receive study messages. Participants returned to the 
laboratory between 31 and 35 days following baseline for the re-administration of the 
computerized assessment measures. 
Experimental Conditions 
Assessment Only (AO). Participants in the AO control group completed the 
computerized assessment as described above. 
Health Behavior Feedback Only (FBO). Participants in the FBO condition 
completed the same questionnaires as those in the AO condition. In addition, these 
participants were presented with on-screen, open-response prompts drawn from previous 
work (Ouellette, Hessling, Gibbons, Reis-Bergan, & Gerrard, 2005; Werch, 2007) that 
were designed to increase exercise behaviors in college students. Through a series of 
open ended questions, students were encouraged to elaborate on personally valued 
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qualities of a hypothetical peer, and of a version of the self in the future that has attained 
high standards for health & fitness. Individually presented prompts elicited an overall 
description of peer prototypes and of the self as healthy & fit, along with a prompt 
regarding exercise goals and a reflection on the compatibility of alcohol use with these 
goals. Following the writing task participants were presented with a task to collect 
content for message tailoring that featured on-screen, open-response and multiple-choice 
prompts that queried aspects of personal goals for physical activity and nutrition. 
Participants were then presented with an additional screen that asked for personally 
specified message delivery times – these items were administered to maintain parity 
between the FBO and messaging conditions in all ways except the daily messages 
themselves.  
Finally, participants were presented with goal-systems-based feedback regarding 
fruit and vegetable consumption, and physical activity. This content included: CDC 
guidelines for fruit and vegetable consumption and physical activity; educational 
information regarding the impact of these behaviors on physical and psychological 
health; affirmation and encouragement for individuals meeting guidelines along with 
suggestions, encouragement, and information for participants falling short of these 
guidelines; suggestions for healthy eating habits including breakfast, snacks, meal 
planning, and Sargent Choice university sponsored healthy food offerings; 
encouragement to use technology including cell phone calendars and apps to support 
health and fitness goals; a short video of peer-modeled aerobic and strength training 
activities along with reasons to exercise; and additional motivational content. 
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Health Behavior Feedback with Standardized Daily Messages (SDM). 
Participants in the SDM condition completed the same questionnaires as those in the AO 
and FBO conditions; completed the same goal-articulation, and message tailoring tasks 
and received the same feedback as those in the FBO condition, but were also approached 
at the conclusion of the session to confirm a cell phone number. These participants were 
told that they would receive one study related message each day for the next thirty days. 
A test-text was sent to the participant within one hour of their study session requesting an 
acknowledgement of receipt to confirm ability to receive study texts. All SDM 
participants received the same corpus of standardized text-messages for the ensuing 30-
day period following the baseline session (see Appendix A) delivered each day at the 
time of their choosing. 
Health Behavior Feedback + Tailored Daily Messages (TDM). Participants in 
the TDM condition completed the same questionnaires as those in the AO, FBO and 
SDM conditions; completed the same goal-articulation, and message tailoring tasks; 
received the same feedback as those in the FBO and SDM conditions, and were also 
approached at the conclusion of the session to confirm a cell phone number. Similarly 
these participants were told that they would receive one study-related message each day 
for the next thirty days, and a test-text was sent to the participant within one hour of their 
study session requesting an acknowledgement of receipt to confirm ability to receive 
study texts. In addition, all TDM participants received messages derived from the 
standardized message set enhanced with personalized content generated during the 
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message tailoring task. One message was delivered each day for the ensuing 30-day 
period following the baseline session (see Appendix A) at the time of their choosing. 
Measures 
Primary Independent Variables 
Intervention Condition. Intervention condition constituted the primary 
independent variable with particular interest in the comparison between the TDM and AO 
conditions, and a secondary interest in the comparison between TDM and SDM 
conditions. FBO was also included in the study design to allow for investigation of the 
additive effects of text-messaging on the web-based intervention to effect outcomes. 
Participants in the FBO condition completed baseline assessments and received brief 
web-based feedback on their health behaviors but did not receive study messages. 
Participants in the SDM condition received brief web-based feedback on their health 
behaviors along with a series of 30 standardized daily messages developed using goal-
systems theory (see Appendix A). Participants in the TDM condition received brief web-
based feedback on their health behaviors along with the same messages as the 
standardized condition with tailored elements that included personally generated content 
in the place of standardized content. 
Primary Dependent Variables 
Dietary Habits Questionnaire. A six-item dietary habits questionnaire was 
developed for the study featuring items about daily breakfast; vegetables; fruit; fast food; 
and sweet snacks adapted from items in the CDC Youth Risk Behavior Surveillance 
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System; and the University of Wisconsin EAT-III large scale health behavior studies 
(CDC, 2011; Larson et al., 2011; Lowry et al., 2008; Neumark-Sztainer et al., 2011). The 
primary nutritional dependent variables under investigation consisted of two seven-day 
recall items adapted from the YRBSS to quantify vegetable and fruit consumption. These 
items asked the participant to indicate the number of servings of vegetables and fruit 
consumed each day on average in the past seven days. An additional item was 
administered to quantify the number of university sponsored Sargent Choice healthy food 
selections consumed in the past seven days, and constituted an additional nutrition 
outcome of interest. 
Additional variables were calculated based on responses to the vegetable and fruit 
consumption items to determine whether the participant met daily recommended 
guidelines specified by the CDC for the consumption of vegetables and fruits. Attainment 
of guidelines for vegetable consumption was determined by whether the participant 
reported consuming three or more servings of vegetables on average each day in the past 
seven days (CDC, 2013). Fruit guideline attainment was determined by whether the 
participant reported consuming two or more servings of fruit each day in the past seven 
days (CDC, 2013). Attainment of guidelines for combined daily fruit and vegetable 
consumption was determined by whether the participant reported consuming five or more 
servings of fruits and vegetables on average each day in the past seven days (CDC, 
2013).  
International Physical Activity Questionnaire (IPAQ). Primary physical 
activity dependent variables under investigation were derived from a modified version of 
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the short-form IPAQ (Craig et al., 2003; IPAQ Core Group, 2005) and asked the 
participant to indicate the amount of physical activity completed in the preceding seven 
days, both in number of days and average minutes on those days. Specific items for 
vigorous physical activity, moderate physical activity, and an additional item for strength 
training activities were administered. The vigorous and moderate IPAQ items have been 
used previously in a host of studies exploring relationships between physical activity and 
a variety of health behaviors (Dinger, Heesch, Cipriani, & Qualls 2007; IPAQ Group, 
2013; Sirriyeh et al., 2010). The IPAQ has been reported to have acceptable reliability 
and validity (Craig et al., 2003).  
Additional variables were calculated based on responses to the IPAQ vigorous, 
moderate, and strength training items to determine whether the participant met CDC 
weekly guidelines for these behaviors. Vigorous physical guideline attainment was 
determined by whether the participant engaged in twenty minutes or more of vigorous 
physical activity on three or more days in the previous week (CDC, 2011). Moderate 
physical activity guideline attainment was determined by whether the participant engaged 
in thirty minutes or more of moderate physical activity on five or more days in the 
previous week (CDC, 2011). Attainment of guidelines for strength training activity was 
determined by whether the participant engaged in muscle strengthening activities on two 
or more days in the previous week (CDC, 2011).  
Government Guideline Attainment. Supporting the attainment of minimum 
recommended guidelines for physical activity and nutrition set forth by the CDC is a 
major public health objective set forth by the U.S. Department of Human Services 
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Healthy People 2020 program (USDHHS, 2014). The development of effective 
interventions to support these behaviors are of particular interest as a proactive strategy to 
stem illness and disease. The attainment of these guidelines is suggested to have major 
preventive health benefits (USDHHS, 2014) and as such was an outcome of interests in 
this study to gauge the efficacy of the intervention to support physical activity and 
nutrition behaviors. Responses to the IPAQ and dietary habits questionnaire items were 
used to determine whether the participant met recommended guidelines specified by the 
CDC for physical activity and nutrition. Guideline attainment variables for vigorous 
physical activity, moderate physical activity, strength training physical activity, as well as 
for vegetable consumption, fruit consumption, and combined daily fruit and vegetable 
consumption constituted the primary health behavior outcomes of interest for the study.  
Moderating Variables 
Goal-systems Assessment. The primary moderating variables under investigation 
were individual differences in the self-regulatory skills of planning and self-monitoring 
for exercise; and for fruit and vegetable consumption respectively. Goal valuation was 
also investigated in post hoc exploratory analysis as a potential moderator of intervention 
effects.  These constructs were measured using subscales of the goal systems assessment 
battery (GSAB; Karoly, 1993; Karoly & Ruehlman, 1995) which operationalizes the 
directive, regulatory, control, and arousal functions of the goal system to support 
quantitative analysis, prediction, and intervention. The GSAB has been reported to have 
acceptable reliability (Karoly et al., 2005; Karoly & Ruehlman, 1995) and was associated 
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with a fitness and health behaviors among college students in multiple studies (Karoly & 
Ruehlman, 1995; Lutz et al., 2008; Macdonald & Palfai, 2008). 
Participants were asked to think about their personal goals to “exercise regularly” 
and to “eat fruits and vegetables as a regular part of your diet” and evaluate the accuracy 
of a series of statements describing personal efforts to pursue each goal (ex: “I keep track 
of my progress toward this goal.”). Participants responded to statements on a four-point 
scale (0 “not at all accurate description of how I think about this goal” to 3 “extremely 
accurate description of how I think about this goal”). Subscales for respective goal 
planning, self-monitoring, and goal valuation were computed for moderation analyses. 
Readiness to Change. Readiness to change respective exercise, and fruit and 
vegetable consumption behaviors was investigated in post hoc exploratory analysis as a 
potential moderator of intervention effects. A modified version of the smoking cessation 
contemplation ladder created by Biener & Adams (1991) was administered. Participants 
were presented with a graphical depiction of a stepladder with rungs numbered zero (“no 
thought of changing”) to ten (“taking action to change”) and were asked to indicate their 
readiness to change with regard to their current exercise behavior, and fruit and vegetable 
consumption. This instrument has shown good predictive validity as a measure of 
readiness to change (Biener & Adams, 1991).  
CHAPTER FOUR: DATA ANALYSIS 
Data Preparation 
Descriptive statistics were examined for primary independent, moderator, and 
dependent variables (see Table 2). The primary independent variable for all analyses 
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(experimental condition) was dummy coded to allow for comparison between groups in 
accordance with primary hypotheses. Dependent variables of interest were computed 
from the YRBSS and EAT-III derived dietary habits questionnaire (CDC, 2011; Larson 
et al., 2011; Lowry et al., 2008; Neumark-Sztainer et al., 2011) and modified IPAQ 
instruments (Craig et al., 2003; IPAQ Core Group, 2005). Physical activity dependent 
variables included self-reported average number of weekly minutes for vigorous, 
moderate, and strength training physical activity in the past seven days, as well as 
attainment of government guidelines (yes/no) for each of these behaviors derived from 
these values. Nutrition dependent variables included average daily servings of fruits and 
vegetables, and number of Sargent Choice healthy food options consumed in the past 
seven days. Attainment of government guidelines (yes/no) for fruits and vegetables were 
calculated based on the self-reported fruit and vegetable consumption variables. 
One-way ANOVA and Chi-square tests were conducted to confirm the random 
distribution of self-reported baseline GSAB subscale scores, physical activity, and 
nutrition behaviors across experimental conditions at baseline. The results of these tests 
along with means and standard deviations for these instruments are presented in Table 2. 
No significant differences were found for any baseline variable based on experimental 
condition.  
Table 2 reports the results of one-way ANOVA and Chi-square tests to confirm 
the random distribution of physical activity variables of interest. No significant 
differences were found between groups on any baseline physical activity variable 
including: average minutes of vigorous physical activity reported in past seven days [F(3, 
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145) = 0.82 p = .48], average minutes of moderate physical activity in reported past seven 
days [F(3, 143) = 0.41 p = .75], average minutes of strength training activity reported in 
past seven days [F(3, 145) = 0.17 p =.92], attainment of government guidelines for 
vigorous physical activity in past seven days [χ2(3) = 1.73 p = .63], attainment of 
government guidelines for moderate physical activity in past seven days [χ2(3) = 1.04 p = 
.79], and attainment of government guidelines for strength training activity in past seven 
days [χ2(3) = 2.71 p = .44].  
Table 2 additionally reports the results of one-way ANOVA and Chi-square tests 
to confirm the random distribution of nutrition variables of interest. No significant 
differences were found between groups on any baseline nutrition variable including: 
average daily servings of vegetables consumed in the past seven days [F(3, 145) = 0.49 p 
= .69], average daily servings of fruit consumed in the past seven days [F(3, 145) = 0.24 
p = .87], number of Sargent Choice healthy food options consumed in the past seven days 
[F(3, 145) = 1.14 p = .33], attainment government guidelines for average daily vegetable 
consumption in past seven days [χ2(3) = 0.81 p = .85], attainment government guidelines 
for average daily fruit consumption in past seven days [χ2(3) = 0.17 p = .98], attainment 
government guidelines for average daily combined fruit and vegetable consumption in 
past seven days [χ2(3) = 0.60 p = .90].  
Finally, Table 2 also reports the results of one-way ANOVA and Chi-square tests 
to confirm the random distribution of GSAB variables of interest. No significant 
differences were found between groups on any baseline goal systems assessment variable 
including: self-monitoring for exercise [F(3, 145) = 0.46 p = .71], self-monitoring for 
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fruit and vegetable consumption [F(3, 145) = 1.36 p = .26], planning for exercise [F(3, 
145) = 0.58 p = .63], or planning for fruit and vegetable consumption [F(3, 145) = 0.84 p 
= .48]. 
Statistical assumptions for linear and logistic regression modeling were first 
assessed. The assumption of independence of residuals was satisfied with Durbin-Watson 
statistics ranging between 1.70 and 2.13. Scatter plots of studentized residuals against 
unstandardized predicted values supported the assumption of linearity and 
homoscedasticity of variance. Tolerance and VIF values confirmed the absence of 
multicollinearity among the independent variables modeled. Studentized deleted 
residuals, leverage values, and Cook’s distance values were examined and confirmed the 
absence of violatory data points with high leverage or influence for all models except for 
weekly minutes of moderate physical activity. In this model one participant reported an 
unusually high number of moderate minutes of physical activity totaling six hours per 
day, every day. The leverage value for this participant was identified as risky (leverage 
value = 0.26), as was the Cook’s Distance for this participant (Cooks Distance = 1.44) as 
a result this participant was excluded from the analysis of moderate physical activity 
outcomes. P-P plots of standardized residuals, and Q-Q plots of studentized residuals met 
the assumptions of normality. No transformations were required to prepare the data for 
analysis. The study was powered to detect moderate effect sizes between four conditions, 
at an alpha of .05, and power of .80.  
Results 
Demographic Characteristics 
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A summary of study participant demographic characteristics can be found in 
Table 1. Final enrollment included 151 undergraduate volunteers (38 men, 111 women; 
mean age = 18.74 years, SD = 1.24 years). The racial composition of the sample was 
56.8% White; 25% Asian; 4.1% African American; 0.7% Native Hawaiian or Other 
Pacific Islander; and 13.5% Multiracial or Other. One hundred and forty-nine students 
completed all procedures including follow-up and constitute the sample for the current 
study. Only two participants failed to complete follow-up procedures, resulting in a 
follow-up rate of 98.7% overall, with no evidence of differential attrition by experimental 
group [χ2(3) = 1.85 p = .61]. There were no significant differences between groups on the 
demographic variables of age [F(3, 145) = 0.51 p = .67], gender [χ2(3) = 0.37 p = .95], or 
race [χ2(12) = 15.52 p = .21]. 
Primary Analyses 
The influence of TDM compared to AO on physical activity and nutrition 
outcomes after controlling for corresponding baseline behavior was investigated using 
hierarchical logistic regression analysis for dichotomous outcomes, and ordinary least 
squares (OLS) regression analysis for continuous outcomes. Primary hypotheses under 
investigation in all models were that those in the TDM condition would report 
significantly better physical activity and nutrition outcomes at one-month follow-up after 
controlling for corresponding baseline behavior compared to those in the AO condition. 
In each hierarchical logistic regression analysis, existing baseline attainment of 
government guidelines for physical activity and nutrition (yes/no) was controlled for as a 
covariate in the model, with experimental condition (AO, FBO, SDM, TDM) as the 
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between-subjects independent variable regressed onto guideline attainment status 
(yes/no) at one-month follow-up. In each hierarchical linear regression analysis self-
reported baseline behavior for amount of physical activity; and fruit and vegetable 
consumption was controlled for as a covariate in the model, with experimental condition 
(AO, FBO, SDM, TDM) as the between-subjects independent variable regressed onto 
respective self-reported behaviors at one-month follow-up. 
Primary Physical Activity Findings 
Hypotheses 1-3 were that after controlling for the corresponding baseline 
behavior, participants in the TDM condition would be more likely to attain government 
guidelines for vigorous physical activity; moderate physical activity; and strength training 
reported at one-month follow-up compared to participants in the AO condition. Logistic 
regression models were conducted to test these hypotheses. Table 3 presents the results of 
logistic regression modeling for weekly physical activity guideline attainment at one-
month follow-up after controlling for baseline behavior. Contrary to Primary Hypotheses 
1-3, no significant differences were observed between TDM and AO at one-month 
follow-up on the attainment of vigorous physical activity guidelines [AOR, 1.06, 95%CI 
0.37, 3.06, p = .92]; moderate physical activity guidelines [AOR, 1.40, 95%CI 0.45, 4.38, 
p = .56]; or strength training activity guidelines [AOR, 1.19, 95%CI 0.44, 3.20, p = .74]. 
Government guideline attainment at baseline was a significant predictor of government 
guideline attainment at one-month follow-up for all models. These results indicate that 
the tailored text-messaging intervention did not influence the attainment of governmental 
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physical activity guidelines to a greater extent than AO after accounting for existing 
baseline behavior. 
Hypotheses 4-6 were that participants in the TDM condition would be more likely 
to increase the average number of minutes reported for weekly vigorous physical activity; 
weekly moderate physical activity; and weekly strength training at one-month follow-up 
compared to participants in the AO condition. Linear regression models were conducted 
to test these hypotheses. Table 4 presents the results of linear regression modeling for 
amount of weekly physical activity at one-month follow-up after controlling for baseline 
behavior. Contrary to Primary Hypotheses 4-6, no significant differences were observed 
between TDM and AO at one-month follow-up on the average number of weekly minutes 
reported for vigorous physical activity [b = -5.78, t(148) = -0.24, p = .81]; moderate 
physical activity [b = -15.66, t(141) = -0.43, p = .67]; or strength training activity [b = 
4.99, t(147) = 0.30, p = .77]. For all models, the average number of weekly minutes 
reported for each physical activity at baseline was a significant predictor of average 
number of weekly minutes reported for each physical activity at one-month follow-up. 
These results indicate that the tailored text-messaging intervention did not influence the 
average number of weekly minutes reported for vigorous, moderate, and strength training 
physical activity to a greater extent than AO after accounting for existing baseline 
behavior. 
Primary Nutrition Findings 
Hypotheses 7-9 were that participants in the TDM condition would be more likely 
to attain government guidelines for vegetable consumption; fruit consumption; and 
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combined fruit and vegetable consumption at one-month follow-up compared to 
participants in the AO condition. Logistic regression models were conducted to test these 
hypotheses. Table 5 presents the results of logistic regression modeling for fruit and 
vegetable guideline attainment at one-month follow-up after controlling for baseline 
behavior. Contrary to Primary Hypotheses 7-9, no significant differences were observed 
between TDM and AO at one-month follow-up on the likelihood of attaining daily 
vegetable consumption guidelines [AOR, 2.13, 95%CI 0.59, 7.65, p = .25]; daily fruit 
consumption guidelines [AOR, 1.60, 95%CI 0.56, 4.57, p = .38], or combined daily fruit 
and vegetable consumption guidelines [AOR, 1.19, 95%CI 0.33, 4.27, p = .79]. 
Government guideline attainment at baseline was a significant predictor of government 
guideline attainment at one-month follow-up for all models. These results indicate that 
the tailored text-messaging intervention did not influence the attainment of governmental 
fruit and vegetable guidelines to a greater extent than AO after accounting for existing 
baseline behavior. 
Hypotheses 10-12 were that participants in the TDM condition would be more 
likely to increase the average number of daily servings of fruits and vegetables, and 
number of Sargent Choice healthy food options consumed in the past seven days as 
reported at one-month follow-up compared to participants in the AO condition. Linear 
regression models were conducted to test these hypotheses. Table 6 presents the results of 
linear regression modeling for nutrition outcomes at one-month follow-up after 
controlling for baseline behavior. Contrary to Primary Hypotheses 10-12, no significant 
differences were observed between TDM and AO at one-month follow-up on the average 
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number of daily servings of vegetables [b = 0.27, t(149) = 1.32, p = .19];  daily servings 
of fruits [b = 0.35, t(149) = 1.72, p = .09]; or in the number of Sargent Choice healthy 
food options consumed [b = -0.63, t(149) = -1.16, p = .25]. For all models, behavior 
reported at baseline for each nutrition outcome was a significant predictor of nutrition 
behavior at one-month follow-up. These results indicate that the tailored text-messaging 
intervention did not influence the consumption of fruit and vegetables, or Sargent Choice 
healthy food options to a greater extent than AO after existing baseline behavior was 
accounted for. 
Secondary Analyses 
To further investigate the benefit of goals-systems-based tailored text-messaging 
compared to goals-systems-based standardized text-messaging all primary analyses were 
re-run directly comparing TDM to SDM. Secondary hypotheses under investigation in all 
models were that those in the TDM condition would report significantly better physical 
activity and nutrition outcomes at one-month follow-up after controlling for 
corresponding baseline behavior compared to those in the SDM condition. In each 
hierarchical logistic regression analysis, existing baseline attainment of government 
guidelines for physical activity and nutrition (yes/no) was controlled for as a covariate in 
the model, with experimental condition (SDM, TDM) as the between-subjects 
independent variable regressed onto attainment status (yes/no) at one-month follow-up. 
In each hierarchical linear regression analyses self-reported baseline behavior for 
physical activity and nutrition was controlled for as a covariate in the model, with 
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experimental condition (SDM, TDM) as the between-subjects independent variable 
regressed onto respective self-reported behaviors at one-month follow-up. 
Secondary Physical Activity Findings 
Parallel to primary analyses, logistic and linear regression models were conducted 
to test the hypotheses that TDM would significantly improve physical activity outcomes 
at one-month follow-up compared to SDM. Secondary Hypotheses 1-6 were not 
supported. No significant differences were observed between TDM and SDM for any 
model after controlling for baseline behavior.  
Table 7 presents the results of logistic regression modeling for physical activity 
guideline attainment at one-month follow-up after controlling for baseline behavior. 
Contrary to Secondary Hypotheses 1-3, no significant differences were observed between 
TDM and SDM at one-month follow-up on the attainment of vigorous physical activity 
guidelines [AOR, 1.30, 95%CI 0.44, 3.83, p = .64]; moderate physical activity guidelines 
[AOR, 0.71, 95%CI 0.24, 2.09, p = .53]; or strength training guidelines [AOR, 1.56, 
95%CI 0.57, 4.29, p = .39]. Table 8 presents the results of linear regression modeling for 
average number of weekly minutes reported for physical activity at one-month follow-up 
after controlling for baseline behavior. Contrary to Secondary Hypotheses 4-6, no 
significant differences were observed between TDM and SDM at one-month follow-up 
on the average number of weekly minutes reported of vigorous physical activity [b = -
6.36, t(148) = -0.32, p = .75]; moderate physical activity [b = -15.95, t(141) = -0.55, p = 
.58]; or strength training [b = -1.65, t(147) = -0.12, p = .90]. Respective baseline behavior 
continued to be a significant predictor of behavior at one-month follow-up in all models. 
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These results indicate that the message tailoring offered in the TDM did not result in 
better physical activity outcomes than SDM. 
Secondary Nutrition findings 
Both logistic and linear regression models were conducted to test the hypotheses 
that TDM would significantly improve nutrition outcomes compared to SDM. Secondary 
Hypotheses 7-12 were not supported. No significant differences were observed between 
TDM and SDM for any model after controlling for baseline behavior. Table 9 presents 
the results of logistic regression modeling for fruit and vegetable guideline attainment at 
one-month follow-up after controlling for baseline behavior. Contrary to Secondary 
Hypotheses 7-9, no significant differences were observed between TDM and SDM at 
one-month follow-up on the attainment of vegetable consumption guidelines [AOR, 1.12, 
95%CI 0.35, 3.53, p = .85]; fruit consumption guidelines [AOR, 1.61, 95%CI 0.6, 4.33, p 
= .35]; or combined fruit and vegetable consumption guidelines [AOR, 1.16, 95%CI 
0.33, 4.06, p = .81]. Table 10 presents the results of linear regression modeling for the 
average number of daily servings of fruit and vegetables, and number of Sargent Choice 
healthy food options consumed at one-month follow-up after controlling for baseline 
behavior. Contrary to Secondary Hypotheses 10-12, no significant differences were 
observed between TDM and SDM at one-month follow-up on self-reported average daily 
vegetable consumption [b = -0.13, t(149) = -0.59, p = .56]; fruit consumption [b = 0.14, 
t(149) = 0.71, p = .48]; or number of Sargent Choice food options consumed [b = -0.75, 
t(149) = -1.36, p = .18]. Respective baseline behavior continued to be a significant 
predictor of behavior at one-month follow-up in all models. These results indicate that the 
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message tailoring offered in the TDM condition did not result in better nutrition 
outcomes than SDM. 
Tertiary Analyses 
A series of logistic and linear regression analyses were conducted to test the 
hypotheses that the tailored text-messaging intervention would show differentially better 
outcomes among those individuals who scored lower on the self-monitoring and planning 
GSAB subscales for exercise, and fruit and vegetable consumption respectively. All 
primary models were conducted including interaction terms for each GSAB subscale 
score by experimental condition entered in step three for all dependent variables of 
interest. Tertiary hypotheses were not supported. No significant moderating effects were 
found between TDM and GSAB subscales on any of the outcomes. Overall, the pattern of 
main effects observed for GSAB subscales on outcomes suggested a positive association 
between GSAB self-monitoring and planning behaviors with improved physical activity 
and nutrition outcomes.  
Self-Monitoring 
 
Physical Activity Findings for Self-Monitoring.  Both logistic and linear 
regression analyses were conducted to test the hypotheses that intervention condition 
would interact with GSAB self-monitoring for exercise to differentially improve physical 
activity outcomes. Tertiary Hypotheses 1-6 were not supported. The results of the logistic 
regression models examining interaction effects between the self-monitoring scale for 
exercise and experimental condition on physical activity guideline attainment are 
reported in Table 11. Contrary to Tertiary Hypotheses 1-3, TDM was not shown to 
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interact with the self-monitoring for the attainment of vigorous physical activity 
guidelines [AOR, 1.15, 95%CI 0.82, 1.61, p = .42]; moderate physical activity guidelines 
[AOR, 1.15, 95%CI 0.78, 1.7, p = .48]; or strength training guidelines [AOR, 1.19, 
95%CI 0.8, 1.76, p = .39] at one-month follow-up. The results of the linear regression 
models examining interaction effects between the self-monitoring scale for exercise and 
experimental condition on minutes of physical activity reported in the past seven days are 
reported in Table 12. Contrary to Tertiary Hypotheses 4-6, TDM was not shown to 
interact with the self-monitoring for exercise scale for the average number of weekly 
minutes of vigorous physical activity [b = 0.42, t(148) = 0.05, p = .96]; moderate physical 
activity [b = 21.75, t(141) = 1.9, p = .06]; or strength training activity [b = 2.52, t(147) = 
0.49, p = .62] at one-month follow-up. These results indicated that the effect of the text-
intervention on physical activity outcomes was not moderated by the self-monitoring of 
exercise goals. 
Nutrition Findings for Self-Monitoring.  Both logistic and linear regression 
models were conducted to test the hypotheses that TDM would interact with GSAB self-
monitoring for fruit and vegetable consumption to differentially improve nutrition 
outcomes compared to the AO condition. Tertiary Hypotheses 7-12 were not supported. 
The results of the logistic regression models examining interaction effects between the 
self-monitoring scale for fruit and vegetable consumption and experimental condition on 
fruit and vegetable guideline attainment are reported in Table 13. Contrary to Tertiary 
Hypotheses 7-9, TDM was not shown to interact with the self-monitoring for the 
attainment of vegetable consumption guidelines [AOR, 0.80, 95%CI 0.52, 1.25, p = .33]; 
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fruit consumption guidelines [AOR, 1.10, 95%CI 0.77, 1.57, p = .60]; or combined fruit 
and vegetable consumption guidelines [AOR, 0.94, 95%CI 0.59, 1.51, p = .81]. The 
results of the linear regression models examining interaction effects between the self-
monitoring scale for fruit and vegetable consumption and experimental condition on the 
average number of daily servings of fruits and vegetables, as well as the number of 
Sargent Choice healthy food options consumed are reported in Table 14. Contrary to 
Tertiary Hypotheses 10-12, TDM was not shown to interact with the self-monitoring for 
fruit and vegetable consumption scale on average daily vegetable consumption [b = -0.07, 
t(149) = -1.09, p = .28]; average daily fruit consumption [b = -0.10, t(149) = -1.6, p = 
.11]; or for the number of Sargent Choice healthy food options consumed [b = -0.16, 
t(149) = -0.98, p = .33] at one month follow-up. These results indicated that the effect of 
the text-intervention on nutrition outcomes was not moderated by the self-monitoring of 
fruit and vegetable consumption goals. 
Planning 
 
Physical Activity Findings for Planning. Both logistic and linear regression 
models were conducted to test the hypotheses that TDM would interact with GSAB 
planning for exercise to differentially improve physical activity outcomes compared to 
the AO condition. Tertiary Hypotheses 13-18 were not supported. The results of the 
logistic regression models examining interaction effects between the planning scale for 
exercise and experimental condition on physical activity guideline attainment are 
reported in Table 15. Contrary to Tertiary Hypotheses 13-15, TDM was not shown to 
interact with planning for the attainment of vigorous physical activity guidelines [AOR, 
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0.93, 95%CI 0.7, 1.25, p = .65]; moderate physical activity guidelines [AOR, 1.05, 
95%CI 0.75, 1.47, p = .77]; or strength training guidelines [AOR, 1.04, 95%CI 0.75, 
1.43, p = .82] at one-month follow-up. The results of the linear regression models 
examining interaction effects between the planning scale for exercise and experimental 
condition on average weekly minutes of physical activity are reported in Table 16. 
Contrary to Tertiary Hypotheses 16-18, TDM was not shown to interact with the planning 
for exercise scale for the average number of weekly minutes of vigorous physical activity 
[b = -1.24, t(148) = -0.18, p = .86]; moderate physical activity [b = 13.56, t(141) = 1.36, p 
= .18]; or strength training [b = 2.60, t(147) = 0.57, p = .57] at one-month follow-up. 
These results indicated that the effect of the text-intervention on physical activity 
outcomes was not moderated by the planning for exercise goals. 
Nutrition Findings for Planning. Both logistic and linear regression models 
were conducted to test the hypotheses that TDM would interact with GSAB planning for 
fruit and vegetable consumption to differentially improve nutrition outcomes compared to 
the AO condition. Tertiary Hypotheses 19-24 were not supported. The results of the 
logistic regression models examining interaction effects between the self-monitoring 
scale for fruit and vegetable consumption and experimental condition on fruit and 
vegetable guideline attainment are reported in Table 17. Contrary to Tertiary Hypotheses 
19-21, TDM was not shown to interact with the planning for fruit and vegetable 
consumption scale for the attainment of vegetable consumption guidelines [AOR, 0.75, 
95%CI 0.50, 1.11, p = .14]; fruit consumption guidelines [AOR, 1.20, 95%CI 0.85, 1.68, 
p = .30]; or combined fruit and vegetable consumption guidelines [AOR, 0.82, 95%CI 
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0.55, 1.23, p = .34] at one-month follow-up. The results of the linear regression models 
examining interaction effects between the planning scale for fruit and vegetable 
consumption, and experimental condition on average number of daily servings of fruit 
and vegetables, and the number of Sargent Choice healthy food options consumed are 
reported in Table 18. Contrary to Tertiary Hypotheses 21-24, TDM was not shown to 
interact with the GASB planning for fruit and vegetable consumption scale on average 
daily vegetable consumption [b = -0.05, t(149) = -0.85, p = .40]; fruit consumption [b = -
0.10, t(149) = -1.8, p = .07]; or number of Sargent Choice food options consumed [b = -
0.04, t(149) = -0.29, p = .77] at one-month follow-up. These results indicated that the 
effect of the text-intervention on nutrition outcomes was not moderated by the planning 
for fruit and vegetable consumption goals. 
Main Effects for Goal Systems Self-Monitoring and Planning 
Specific hypotheses for GSAB main effects on physical activity and nutrition 
outcomes were not enumerated for this study. However the pattern of main effects 
observed for GSAB self-monitoring and planning appear consistent with existing 
research on goal systems functioning for exercise behavior among college students 
(Macdonald & Palfai, 2008) and merit further consideration.  
GSAB and Physical Activity Outcomes. Significant positive associations were 
found between GSAB subscales for exercise and strength training physical activity, as 
well as with moderate physical activity. The GSAB self-monitoring scale for exercise 
was positively associated with an increased likelihood of strength training guideline 
attainment [AOR, 1.29, 95%CI 1.13, 1.48, p = .0003] reported in Table 11; and weekly 
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strength training activity [b = 5.53, t(147) = 2.73, p = .007] reported in Table 12. 
Furthermore, significant positive associations were found between GSAB planning scale 
for exercise and strength training activity guideline attainment [AOR, 1.19, 95%CI 1.07, 
1.33, p = .002] reported in Table 15; as well as with strength training activity [b = 4.39, 
t(147) = 2.52, p = .013] reported in Table 16. Additional significant positive associations 
were found between the GSAB self-monitoring scale for exercise and weekly moderate 
physical activity [b = 11.60, t(141) = 2.74, p = .007] reported in Table 11; as well as 
between GSAB planning for exercise and weekly moderate physical activity [b = 9.10, 
t(141) = 2.56, p = .012] reported in Table 6. Together, these findings contribute to the 
evidence that GSAB individual difference variables may be linked to physical activity 
behaviors. Further research is warranted to explore potential causal relationships between 
these goal systems processes and outcomes, and support the idea that these particular goal 
system dimensions may be promising psychological mechanisms for physical activity 
behavior change.  
GSAB and Nutrition Outcomes. Significant positive associations were found 
between both GSAB self-monitoring, and GSAB planning subscales for fruit and 
vegetable consumption with nutrition outcomes. GSAB self-monitoring for fruit and 
vegetable consumption was positively associated with the likelihood of attaining 
guidelines for vegetable consumption [AOR, 1.15, 95%CI 1.00, 1.32, p = .045], fruit 
consumption [AOR, 1.14, 95%CI 1.01, 1.28, p = .033]; and combined fruit and vegetable 
consumption [AOR, 1.25, 95%CI 1.07, 1.47, p = .006] reported in Table 13. GSAB 
planning for fruit and vegetable consumption was positively associated with attaining 
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vegetable guidelines [AOR, 1.17, 95%CI 1.03, 1.33, p = .012]; fruit guidelines [AOR, 
1.13, 95%CI 1.01, 1.26, p = .027]; and combined fruit and vegetable guidelines [AOR, 
1.20, 95%CI 1.04, 1.37, p = .010] as reported in Table 17. These findings may support 
the idea that GSAB dimensions can be fruitful targets for nutrition behavior change, and 
suggest that further research is warranted to explore the causal relationship between 
GSAB individual difference variables and fruit and vegetable consumption. 
It is important to note that while the GSAB effects reported in the Tertiary 
analysis are suggestive of a pattern concordant with existing literature (Macdonald & 
Palfai, 2008), these findings should be interpreted with caution due to the large number of 
models that were run in this study and the resultant increase in potentially spurious 
significance due to multiple comparisons. Using the Bonferroni Correction to adjust 
significance criteria for model coefficients results in a p-value threshold of less than 
0.001 for coefficient significance. Only the coefficient for GSAB self-monitoring for 
exercise on strength training guideline attainment reported in Table 1 satisfies this 
criteria. 
Post Hoc Exploratory Analyses 
Additional analyses were performed to further investigate the lack of observed 
effects for the tailored text-messaging intervention on outcomes as hypothesized.  Two 
issues were addressed in these exploratory analyses: (1) potential moderation of 
intervention effects based on individual differences in the importance of changing 
behavior; and (2) intervention influence on proximal indices of behavior change (i.e., 
readiness to change, goal value).  
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First, previous work has suggested a relationship between personal goal valuation 
(Ajzen, 1991; Karoly, 1999; Karoly et al., 2005); and readiness to change (Biener & 
Abrams, 1991; Prochaska et al., 1994; Prochaska & Velicer, 1997) as determinants of 
behavior change success. This suggests that interventions may differentially influence 
health behavior for those who are motivated to attain standards for health behavior 
outcomes (e.g., those who value consistent physical activity or show high levels 
motivation to change their exercise behavior).  In parallel to tertiary hypotheses, 
additional logistic regression models were conducted to examine the potential moderating 
effects of these self-regulatory components on the efficacy of the text-messaging 
intervention. Interaction terms for goal valuation of regular exercise; goal valuation of 
eating five fruits and vegetables; readiness to change exercise behavior; and readiness to 
change fruit and vegetable consumption were modeled to examine moderation of the 
tailored text-messaging intervention on government guideline attainment after controlling 
for baseline behavior.  
Moderating Effects of Goal Value 
Moderating Effects of Goal Value on Physical Activity. Logistic regression 
analyses were conducted to explore the hypotheses that intervention condition would 
interact with GSAB goal valuation for getting regular exercise to differentially improve 
the likelihood of attaining government guidelines for each physical activity outcome. It 
was hypothesized that those scoring higher in the valuation of their exercise goals would 
show greater benefit from the tailored text-messaging intervention. Significant 
moderation effects were not found for the logistic regression models examining 
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interaction effects between the goal value scale for exercise and experimental condition 
on physical activity guideline attainment. TDM was not shown to interact with goal 
valuation for the attainment of vigorous physical activity guidelines [AOR, 1.21, 95%CI 
0.83, 1.76, p = 0.31]; moderate physical activity guidelines [AOR, 1.12, 95%CI 0.69, 
1.81, p = 0.64]; or strength training guidelines [AOR, 0.86, 95%CI 0.55, 1.34, p = 0.51] 
at one-month follow-up. These results indicated that the effect of the text-intervention on 
physical activity guideline attainment was not moderated by goal valuation.  
Moderating Effects of Goal Value on Nutrition. Logistic regression analyses 
were conducted to explore the hypotheses that intervention condition would interact with 
GSAB goal valuation for the regular consumption of fruits and vegetables to 
differentially improve the likelihood of attaining government guidelines for each nutrition 
outcome. It was hypothesized that those scoring higher in the valuation of their fruit and 
vegetable consumption goals would show greater benefit from the tailored text-
messaging intervention. Significant moderation effects were not found for the logistic 
regression models examining interaction effects between fruit and vegetable goal 
valuation and experimental condition on guideline attainment. TDM was not shown to 
interact with goal valuation for the attainment of vegetable consumption guidelines 
[AOR, 0.22, 95%CI 0.02, 2.24, p = 0.20]; fruit consumption guidelines [AOR, 1.44, 
95%CI 0.87, 2.39, p = 0.16]; or combined fruit and vegetable consumption guidelines 
[AOR, 0.34, 95%CI 0.05, 2.54, p = 0.30] at one-month follow-up. These results indicated 
that the effect of the text-intervention on fruit and vegetable guideline attainment was not 
moderated by goal valuation. 
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Moderating Effects of Readiness to Change  
Moderating Effects of Goal value on Physical Activity.  Logistic regression 
analyses were conducted to explore the hypotheses that intervention condition would 
interact with self-reported readiness to change exercise behavior to differentially improve 
the likelihood of attaining government guidelines for physical activity. It was 
hypothesized that those scoring higher on self-reported readiness to change exercise 
behavior would show greater benefit from the tailored text-messaging intervention than 
their counterparts. A significant moderation effect was found for the logistic regression 
model examining the interaction effect between readiness to change exercise behavior 
and experimental condition on moderate physical activity guideline attainment [AOR, 
2.20, 95%CI 1.09, 4.45, p = 0.03]. Simple effects analyses were conducted based on the 
median split of readiness to change scores.  Significant intervention effects were not 
observed for those scoring high on readiness to change [AOR, 1.96, 95%CI 0.23, 16.63, p 
= 0.54], nor for those scoring low on readiness to change [AOR, 0.83, 95%CI 0.28, 2.41, 
p = 0.73]. No significant interaction was found between TDM and readiness to change 
exercise behavior for the attainment of vigorous physical activity guidelines [AOR, 0.89, 
95%CI 0.61, 1.31, p = 0.57]; or strength training guidelines [AOR, 0.98, 95%CI 0.67, 
1.43, p = 0.92] at one-month follow-up. These results indicated that the effect of the text-
intervention on physical activity guideline attainment may not be moderated by readiness 
to change exercise behavior.  
Moderating Effects of Goal Value on Nutrition. Logistic regression analyses 
were conducted to explore the hypotheses that intervention condition would interact with 
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self-reported readiness to change daily fruit and vegetable consumption to differentially 
improve the likelihood of attaining government guidelines for each fruit and vegetable 
consumption outcome. It was hypothesized that those scoring higher on self-reported 
readiness to change fruit and vegetable consumption would show greater benefit from the 
tailored text-messaging intervention. Significant moderation effects were not found for 
the logistic regression models examining interaction effects between experimental 
condition and readiness to change fruit and vegetable consumption on fruit and vegetable 
consumption guideline attainment. TDM was not shown to interact with readiness to 
change fruit and vegetable consumption for the attainment of vegetable consumption 
guidelines [AOR, 1.07, 95%CI 0.68, 1.67, p = 0.78]; fruit consumption guidelines [AOR, 
0.89, 95%CI 0.61, 1.31, p = 0.56]; or combined fruit & vegetable consumption guidelines 
[AOR, 0.88, 95%CI 0.56, 1.36, p = 0.55]. These results indicated that the effect of the 
text-intervention on fruit and vegetable consumption guideline attainment was not 
moderated by readiness to change fruit and vegetable consumption behavior. 
Intervention Effects on Goal Value & Readiness to Change 
The second issue that was explored was the influence of the intervention on 
proximal indicators of behavior change.  Although there were no effects of TDM on 
behavior change, TDM may have influenced psychological variables such as readiness to 
change and/or the personal valuation of health behavior standards (e.g., the value of 
regular exercise).  To investigate this question, additional regression analyses were 
conducted examining the effects of TDM on goal value outcomes and readiness to 
change outcomes after controlling for these respective dimensions at baseline.  Observed 
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effects of the intervention to improve goal valuation for exercise, and fruit and vegetable 
consumption value fell short of significance thresholds. TDM was not found to 
significantly increase the personal valuation of exercise goals compared to AO [b = -0.79, 
t(149) = -1.8, p = .07],  and a marginally significant positive effect of TDM was observed 
for fruit and vegetable goal valuation compared to AO [b = 0.82, t(149) = 2.01, p = .05]. 
The intervention did not appear to influence readiness to change exercise habits [b = 0.64, 
t(149) = 1.19, p = .24], but was shown to significantly increase self-reported readiness to 
change fruit and vegetable consumption behaviors compared to AO [b = 1.31, t(149) = 
2.52, p = .01].  These findings may suggest support for goals-based text-messaging to 
positively impact the personal importance ascribed to fruit and vegetable consumption 
goals, as well as improve self-reported readiness to change these behaviors.  
 
CHAPTER FIVE: DISCUSSION 
Empirical research to examine the potential of text-messaging to improve health 
behavior intervention is in its infancy. Research on optimal implementations of theory 
and message construction for preventive applications such as physical activity and 
nutrition has been a rarity, and rarer still has been research targeting college students for 
these behaviors. Existing approaches to increase physical activity and nutrition among 
college students have relied heavily on the use of social cognitive theory, and the theory 
of planned behavior to construct intervention content. However, virtually no text-
messaging intervention research has yet examined the utility of goals-based messaging to 
support physical activity and nutrition behaviors. As a novel application of goal systems 
theory for preventive health behavior, this study deployed a goals-based web intervention 
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in conjunction with goals-based text-messages for the specific purpose of investigating 
the utility of this approach to support physical activity and nutrition behaviors among 
college students. Text-message content tailoring as an enhancement to intervention 
message design was also investigated to better understand the contribution of this 
approach in effecting outcomes.  
A tailored web-based feedback intervention combined with tailored daily text-
messages (TDM) was compared to an assessment only (AO) condition in order to test the 
hypothesis that the text-message-enhanced web-based intervention would improve 
physical activity and nutrition behaviors among college students significantly more than 
the assessment only condition. Additional contrasts were performed between the TDM 
condition and a web-based feedback intervention combined with standardized daily text-
messages (SDM) condition in order to test the hypothesis that TDM would improve 
physical activity and nutrition outcomes among college students to a greater extent than 
SDM. Finally, a tailored web-based feedback intervention only condition (FBO) was also 
included in the study design to allow for investigation of the additive contribution of 
SDM and TDM to the web-based intervention in improving physical activity and 
nutrition outcomes. No support was found for any study hypotheses relating to physical 
activity or nutrition outcomes.  
Tertiary analyses were also conducted to investigate the potential moderating 
effects of goal planning and self-monitoring for physical activity and nutrition on the 
efficacy of intervention components. It was hypothesized that after controlling for 
baseline behaviors, the effect of experimental condition would interact with respective 
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baseline planning and self-monitoring scores such that participants scoring highest on 
these goal-systems dimensions would benefit most from the tailored text-messaging 
intervention. These analyses failed to show significant interaction effects for any physical 
activity or nutrition outcome.  
Finally, post hoc exploratory analyses were conducted to investigate the absence 
of significant findings observed for the intervention on health behavior change.  These 
analyses suggest qualified support for readiness to change exercise behavior as a 
moderator of TDM intervention effects for the attainment of moderate physical activity 
guidelines. Additional analyses investigating the effect of the intervention on personally 
ascribed goal value and readiness to change fruit and vegetable consumption behavior 
suggest that TDM may have positively influenced the evaluation of fruit and vegetable 
consumption goals, and readiness to change these behaviors. 
Primary and Secondary Findings 
The findings that neither tailored, nor standardized text-messaging offered 
significant benefit compared to assessment alone for both physical activity and nutrition 
were surprising, and contradict previous work in the domain of text-messaging 
intervention for these behaviors among college students (Napolitano et al., 2013; O’Brien 
& Palfai, 2014; Prestwich et al. 2009; Prestwich et al., 2010; Schwerdtfeger et al., 2012; 
Sirriyeh et al., 2010). It must be considered that goal systems theory itself was 
insufficient to effectively engage the requisite psychological processes to activate goal 
representations and engage goal-pursuit. However, given the empirical support for goal 
systems theory components (Karoly, 1999; Karoly et al., 2005) and findings elsewhere 
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that suggest the utility of this framework in understanding these behaviors among college 
students (Macdonald & Palfai, 2008; Lutz et al., 2008), it seems more likely that key 
aspect(s) of the administration of this study were suboptimal either individually or in 
combination. Three principle dimensions of this study administration have been 
identified as possible factors that contributed to these null findings: (1) suboptimal 
characteristics of the baseline intervention; (2) suboptimal characteristics of the text-
messaging intervention; and (3) external interference during the intervention period. Each 
of these will be considered in turn. 
Baseline Intervention 
The most compelling explanation for the failure of this intervention to effect 
positive behavior changes among college students in contrast to comparable studies in the 
literature (Napolitano et al., 2013; Prestwich et al., 2009; Prestwich et al., 2010; 
Schwerdtfeger et al., 2012; Sirriyeh et al., 2010) lies in consideration of the psychological 
mechanisms suggested to drive the success of planning strategies to support behavior 
change (Gollwitzer, 1999, Gollwitzer et al., 2011). Researchers describe act of planning 
ahead as creating a mental representation of an anticipated situation (Gollwitzer, 1999; 
Papies & Aarts, 2010; Sheeran et al., 2013). It is suggested that this mental representation 
may persist over time, thereby sensitizing the individual to detect environmental cues that 
signal an opportunity to enact goal-directed behavior (Gollwitzer, 1999; Papies & Aarts, 
2010, Sheeran et al., 2013). Sheeran et al. (2013) suggest that planning strategies may 
ready desired neural networks for preferential activation. Once activated, these networks 
can simultaneously facilitate goal directed behavior and inhibit competing mental 
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representations that may undermine goal pursuit. Prestwich and colleagues (2009, 2010), 
Schwerdfeger et al. (2012), and Napolitano et al. (2013) all deployed extensive baseline 
sessions that required considerable elaboration from participants as they wrote or typed at 
length about their goals, intentions, and plans for physical activity and nutrition. It may 
be the case that these activities sufficiently readied goal representations, which could 
easily be reactivated by subsequent study text-messages. If so, the success of the text-
messaging adjunct may be directly related to the extensivity of goal processing during the 
baseline intervention. This interpretation is further supported in light of improvements in 
vegetable consumption, and the consumption of Sargent Choice healthy food options 
observed among college student participants in the spring 2013 precursor to the present 
study (O’Brien & Palfai, 2014). In contrast to the present study, the spring 2013 study 
also featured an extensive baseline goal articulation task.  
The spring 2013 iteration of the present study was conducted to initially assess the 
contribution of standardized goals-based text messages to effect positive physical activity 
and nutrition behavior change among college students.  The spring 2013 study featured a 
three-group design (AO, FBO, and SDM) with similar web-based assessment, feedback, 
and text-messaging to that of the present study (O’Brien & Palfai, 2014). Similar to 
Prestwich et al. (2009, 2010); Schwerdfeger et al. (2012), and Napolitano et al. (2013), 
the spring 2013 study included a baseline goal elaboration task to elicit detailed 
descriptions from participants about their goals of being healthy and fit in the future. 
Participants responded to a full suite of twelve Behavioral Image Model prompts (BIM; 
Werch, 2007) drawn from Ouellette et al. (2005) that elicited in-depth descriptions of 
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peer-ideal and future self-ideal images as they related to being healthy and fit. These 
prompts queried descriptions of appearance; energy level; relationships; and any 
additional thoughts, along with a prompt to contrast how drinking alcohol corresponds 
with the image of being healthy and fit, and a final prompt to describe personal weekly 
exercise goals. In contrast, the present study administered a subset of only four BIM 
items (two general items about peer-ideal and self-ideal images in the future along with 
the alcohol and personal exercise goal items) in an effort to offset the time burden 
incurred gathering goal content details used to tailor text-messages delivered to the TDM 
group. Therefore the present study provided participants with only a limited opportunity 
to articulate their goals and aspirational images. While Werch et al. (2007) found 
significant evidence for the power of in-depth behavioral image articulation to effect 
behavior change for both physical activity and nutrition, it may be the case that the 
truncated goal articulation opportunity in the present study failed to sufficiently create the 
mental representations for future activation by study text-messages. If this interpretation 
has merit, then the ability of study text-messaging to cue goal pursuit and reactivate 
salient images thought to motivate and guide behavior change (Werch et al., 2007) may 
have been undermined by this content modification between studies. Goal elaboration 
during the baseline intervention session may be a critical component of intervention 
success, and interventions that do not stimulate in-depth processing of personal goals 
may limit the impact of the text-messaging adjunct. 
Text-messaging intervention 
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Four aspects of the text-messaging component in the present study are in contrast 
to comparable studies and may have contributed to the lack of significant findings: (1) 
approaches to personalized message delivery time; (2) execution of message content 
tailoring; (3) text-message interactivity; and (4) implementation of goal systems theory-
based messages. 
Given that standardized text-message delivery times have been part of successful 
interventions for physical activity and nutrition among college students (O’Brien & 
Palfai, 2014; Sirriyeh et al., 2010), it is clear that tailoring the time of message delivery is 
not requisite in and of itself for intervention success. However, message delivery time 
tailoring has been suggested as a way to increase the likelihood that intervention content 
will positively influence behavior (Fjeldsoe et al., 2009; Klasnja & Pratt, 2012; Militello 
et al., 2012; Tomlinson et al., 2013), and has been implemented in previous successful 
text-messaging interventions for physical activity among college students (Prestwich et 
al., 2009; Prestwich et al., 2010). As a result, this feature was included in the present 
study in an attempt to increase the momentary ecology of study text-messages. However, 
the manner in which preferred delivery times were elicited from participants in this study 
compared to Prestwich et al. (2009, 2010) may have undermined the contribution of this 
feature to the study design. Participants in the Prestwich et al. (2009, 2010), studies were 
asked to specify preferred times to be reminded of their plans immediately following the 
creation of their implementation intentions for physical activity. This sequencing and 
wording may have successfully prompted participants to select delivery times based on 
the criteria of making the most of their plans to achieve personal goals. Conversely, in the 
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present study, message delivery times were elicited as part of a set of questions querying 
other basic aspects of personal physical activity and nutrition goals (e.g. favorite 
exercises, favorite fruits and vegetables), and were not explicitly described as a means to 
improve the personal relevance of the text-messages delivered during the study period. 
Without explicit instruction, it is possible that participants in this study selected message 
delivery times based on some criteria other than timing message receipt with 
opportunities for goal pursuit (e.g. selecting times based on convenience, or to minimize 
interruption). If this is the case it may be that this method of tailoring subverted the 
ability of the text-messages to engage participants and influence behaviors due to 
consistently off-timed message deliveries. Text-messages that were received 
insufficiently proximal to opportunities for goal directed behavior may have lacked the 
proper environmental context to cue goal pursuit regardless of the potency of goal 
representations created during the baseline intervention. In this case regularly occurring 
early-evening message times may have been superior to personally specified delivery 
times by virtue of their proximity to influence dinner choices, evening activity, and next 
day planning. Based on this interpretation explicit guidance on message timing selection 
should be provided to participants to encourage optimal time selection, or alternatively 
standardized delivery times may be preferable to avoid the selection of delivery times 
that negate the ability of study text-messages to influence behavior.  
The benefit of content tailoring to enhance the personal relevance of intervention 
content has been heavily documented outside of text-messaging applications, improving 
the effects of both traditional print and web-based interventions (Fjeldsoe et al., 2009; 
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Klasnja & Pratt, 2012; Noar, Benac, & Harris, 2007). Tailoring by gender, self-reported 
behavioral history, goals, barriers and behavioral preferences have all been suggested as 
particularly beneficial approaches (Fjeldsoe et al., 2009). These specific elements were 
incorporated into the tailoring of both text-message content and web-based intervention 
feedback in this study to enhance the impact of the intervention, yet results indicate this 
was not sufficient to induce behavior change. In contrast to the more extensive tailoring 
deployed in comparable studies (Napolitano et al., 2013; Prestwich et al., 2009; Prestwich 
et al., 2010) in which personal implementation intentions and feedback were delivered 
via text-message to participants, it may be the case that the degree of content tailoring 
offered in the present study was not intensive enough to overcome countervailing forces 
during this administration. More extensive content tailoring may therefore be warranted 
in subsequent administrations of this study. The inclusion of intervention tailoring based 
on salient aspects of participant behavioral images, or participant goal systems profiles 
represent particularly promising avenues to increase the effect of tailoring within this 
paradigm.  
Two-way communication has been suggested as a beneficial feature of text-
messaging intervention in order to increase participant engagement with intervention 
content (Fjeldsoe et al., 2009; Militello et al., 2012). The physical activity and nutrition 
intervention for weight loss among college students conducted by Napolitano et al. 
(2013) provides an example of the successful inclusion of interactivity within this 
population. In that study participants were required to reply to study texts with self-
reported behavioral data as well as plans for self-monitoring. Participants in the present 
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study were not asked to reply to study text messages, thus it is not known to what extent 
participants actually engaged with the content or enacted the suggestions for goal 
planning and goal self-monitoring presented in the study texts. On-going interactivity 
with intervention content over the course of the study period is a promising way to 
sustain the power of goal representations to influence behavior. Future administrations 
that require text-message recipients to reply with details about their goals offer an 
appealing option to ensure active engagement with the intervention content. 
Finally, the message set delivered in this study was used successfully in the spring 
2013 study to increase physical activity and nutrition behaviors among college students 
(O’Brien & Palfai, 2014). The message set is intended to engage dimensions of personal 
goal systems to support these behavior changes, with an emphasis on the aspects of goal 
planning and goal self-monitoring as empirically supported mechanisms for physical 
activity and nutrition behavior change among college students (Napolitano et al, 2013; 
Preswtich et al., 1999; Prestwich et al., 2010; Schwerdtfeger et al., 2012; Sirriyeh et al., 
2010). However the inconsistent findings between the present study and the spring 2013 
iteration call into question whether this particular message set is optimal to reliably 
deliver benefit to participants. It may be the case that the ability of the present message 
set to engage goal systems processes was undermined by any combination of the 
procedural or individual differences between the two administrations already discussed. 
An alternative composition of goal systems messages may offer a more universally 
impactful approach. The findings by Sirriyeh et al. (2010) regarding the ability of 
affective text messaging to support physical activity, or those of Napolitano et al. (2013) 
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regarding the benefits of social comparison for physical activity and nutrition provide just 
two examples of goal-systems compatible messaging-emphasis already empirically 
supported for these behaviors among college students. To the extent that the dimensions 
of affect and social influence are more universal to motivate behavior change across 
student participants than is individual receptivity to planning or self-monitoring 
strategies, an adjusted message set that emphasizes these dimensions of goal systems may 
offer additional promise in producing consistent results for participants. Whether an 
alternative composition of goal-systems-based messages is optimal as compared to 
personally tailored message sets determined by goal-systems profiles remains to be 
tested. 
Limitations of the administration period 
Research suggests that the practical realities of inclement weather add another 
layer of complexity to the overall success or failure of behavior change efforts for 
physical activity and nutrition (Bray, 2007; Ma et al., 2006; Tucker & Gilliland, 2007). 
These findings, in conjunction with evidence for seasonal variation in physical activity 
among college students reported by Schwerdtfeger et al. (2012), offer another potential 
explanation for the lack of effects observed in the present study compared to the spring 
2013 iteration (O’Brien & Palfai, 2014). The present study was administered from mid-
fall into a particularly cold and inclement New England winter 2013-2014 (National 
Oceanic and Atmospheric Administration [NOAA], 2014a; NOAA, 2014b; NOAA, 
2014c). Therefore the possibility must be considered that any health behavior changes 
that may have been supported by the intervention were undermined by the particularly 
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inclement weather experienced during the study period. If weather did in fact interfere 
with the ability of the present intervention to effect positive behavior change for 
participants, it may be necessary to consider whether future work should take into 
consideration the realities of season-specific challenges due to temperature and 
precipitation, and adjust intervention content accordingly. Prompting participants to 
identify season-specific impediments to change may be a key part of successful 
intervention during winter months, and further research should be conducted to determine 
the potential benefit of tailoring intervention content to support differing behavioral 
targets based on season. It may be the case that participants in interventions administered 
during temperate seasons may benefit most from content supporting the adoption of new 
behaviors or increasing existing behaviors for physical activity and nutrition. Whereas 
participants in interventions administered during inclement seasons may benefit most 
from initiatives to prevent decreases in physical activity and nutrition, or to discourage 
increases in incompatible behaviors such as the consumption of junk food, or increased 
alcohol consumption. 
Tertiary & Exploratory Findings 
Goal systems moderation effects were investigated in this study to explore 
potential mechanisms of behavior change among participants. The tertiary hypotheses 
tested in this study were that there would be a differential effect of the goal-systems 
theory-based text-messaging treatment on outcomes for those scoring lowest in planning 
and self-monitoring for physical activity and nutrition respectively. These hypotheses 
were an extension of findings in the literature suggesting the benefit of tailoring 
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intervention content based on individual psychological difference variables identified by 
behavior change theories such as the TTM, SCT, and TPB (Klasnja & Pratt 2012; Noar et 
al., 2007). Given that previous studies identified significant links between individual goal 
systems characteristics and physical activity behaviors among college students 
(Macdonald & Palfai, 2008; Lutz et al., 2008), it was surprising that neither individual 
planning nor individual self-monitoring dimensions influenced the personal relevance or 
utility of the text-messaging content to a significant degree. Post hoc exploratory analysis 
on goal valuation and readiness to change as moderators of intervention effects suggest 
limited support for the moderating effect of readiness to change on the efficacy of TDM 
to support moderate physical activity guideline attainment.  In addition, an examination 
of the effect of TDM on goal valuation and readiness to change provide limited support 
for the intervention to improve these self-regulatory aspects for fruit and vegetable 
consumption behaviors. While these findings must be interpreted with extreme caution 
due to the large number of models analyzed; the exploratory nature of the analysis; and 
the failure of findings to meet Bonferroni-corrected significance levels, these 
observations are consistent with the documented association between these dimensions 
and physical activity and nutrition behaviors in other work (Franko et al., 2008; Huffman 
& West, 2007; Lutz et al., 2008; Pinto & Marcus, 1995), and suggest that the intervention 
may have the potential to positively influence these aspects of behavior change.   
The pattern of main effects observed for the goal systems dimensions of planning 
and self-monitoring on strength training behavior; amount of moderate physical activity; 
and the attainment of fruit and vegetable guidelines lend support to the basic premise of 
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the study – that goal systems is a relevant framework for understanding these behaviors 
and that successfully engaging or fostering these dimensions of goals systems may effect 
beneficial outcomes. Intervention content that examines the effect of additional GSAB 
dimensions not manipulated in this study including negative arousal, social comparison, 
self-criticism, and self-reward should be conducted to better understand the relative 
impact of these dimensions on behavior and to identify optimal circumstances and 
participant characteristics to engage these mechanisms for behavior change.  
Additional investigation of moderating variables is necessary to create adaptable 
interventions that cater to the specific needs and preferences of the individual. Given the 
demonstrated utility of stage-of-change tailoring on a variety of behaviors including 
physical activity and nutrition (Noar et al., 2007; Prochaska et al., 1994; Prochaska & 
Velicer, 1997) future work examining opportunities to combine individual goal-systems 
profiles with stage-of-change tailoring for text-messaging may hold great promise. 
Furthermore, other moderating variables such as message framing considerations 
(Rothman & Salovey, 1997; Werch, 2007; Werch et al., 2007) and dispositional factors 
influencing personal receptivity to intervention content (Mann, Sherman, & Updegraff, 
2004); along with SCT-related variables such as the quality and nature of social 
influences on health behaviors (Christakis & Folwler, 2007; Umberson & Montez, 2010) 
have been shown to be influential in other health domains and offer additionally 
promising avenues to advance text-messaging intervention content design.  
 In the context of previous work, the findings presented in this study underscore 
the complex relationship between participant factors, intervention content design, 
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application of theory, and content delivery considerations. The existing empirical support 
for the utility of text-messaging to improve physical activity and nutrition behaviors 
among college students (Prestwich et al., 2009; Prestwich et al., 2010; Schwerdtfeger et 
al., 2012; Sirriyeh et al., 2010; Napolitano et al., 2013), and goal-systems theory to 
understand physical activity behaviors among college students (Macdonald & Palfai, 
2008; Lutz et al., 2008) support the conclusion that continued research on these 
approaches warranted. Future work should continue to investigate which factors limited 
the effectiveness of the intervention administered in the present study. 
Limitations 
One major limitation of the current study was the use of self-report outcomes to 
measure physical activity and nutrition behavior. While the measures selected had 
empirical support in the literature (Craig et al., 2003; Larson et al., 2011; Sirriyeh et al. 
2010) and have been successfully applied in multiple large-scale studies (CDC, 2011; 
Craig et al., 2003; Larson et al., 2011; Lowry et al., 2008, Neumark-Sztainer et al., 2011), 
it has been suggested that self-report for these behaviors may not be ideal (Brug, van 
Assema, Kok, Lenderink, & Glanz, 1994; Prince et al., 2008) due to the difficulty of 
accurately recalling past behavior, and potential self-presentation effects that may 
obscure real differences. A wide variety of stand-alone devices such as pedometers and 
accelerometers, as well as smartphone integrated apps offer more reliable ways to track 
nutritional intake and physical activity, and should be considered in lieu of self-report 
measures in future work.  
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A second limitation of the study was that, without two-way communication 
between study participants and the intervention, it was not possible to determine if 
participants actually processed the text-message material in a meaningful way. Unlike 
Napolitano et al. (2013) which required participant responses to study text-messages, this 
study did not request that participants respond to message prompts. As a result, it may be 
the case that potential benefits to participants that result from repeatedly considering their 
physical activity and nutrition goals were not realized. Furthermore, it may be the case 
that study messages were skimmed or ignored completely. Future work should 
incorporate two-way communication by means of soliciting replies to prompts about 
plans and current progress, as well as providing participants with feedback and 
encouragement about their progress to ensure that intervention content is considered and 
able to actively reinforce goal pursuit. 
Third, findings from this study should be interpreted with caution as variables 
associated with the season of administration may have materially confounded outcomes. 
This study was only administered during the winter season limiting the ability to control 
for, or identify seasonal covariation in the data. The efficacy of the intervention deployed 
in this study may be different in more temperate seasons. 
Finally, this study was conducted at a private urban university in the Northeast, 
featuring state-of-the-art fitness facilities and dining halls. As a result, these findings may 
not generalize to students at other campuses. Relatedly, implications from this study may 
not extend to college students living off campus, or to peer counterparts not enrolled in 
college. 
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Future Directions 
Further investigation into the precise nature of findings reported in this study will 
make important contributions to the nascent literature regarding text-messaging 
intervention for physical activity and nutrition among college students. The focus of 
future work should be four-fold: (1) further dismantle the individual contributions of the 
text-messaging modality, and human factors determinants of intervention effects; (2) 
further investigate potential moderating factors that influence the effect of the 
intervention on outcomes; (3) enhance the fidelity of data collection through the use of 
objective behavior tracking technologies; (4) explore opportunities to develop innovative 
approaches to physical activity and nutrition intervention among college students by 
combining text-messaging with emergent technology.  
The null findings observed in the present study raise additional questions 
regarding the unique effects of the text-messaging modality itself, independent of the 
web-based intervention. Future work should include a text-message intervention-only 
condition in the study design to decouple the web-based intervention from the text-
messaging intervention. Additionally, systematic study of alternative presentation of 
content, interface aesthetic, and user experience considerations is desperately needed. 
Follow-on research that directly examines human factors in applied intervention would 
contribute valuable information about largely unstudied nuances of presentation that 
meaningfully influence the way intervention content is received. Emerging Open Science 
frameworks are poised to facilitate particularly efficient and scientifically rigorous 
iterative study of these factors.  
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  Major questions arise from this study regarding potential moderators that govern 
the success or failure of goal-systems based text-messaging interventions for physical 
activity and nutrition among college students. Further study of moderating process 
variables such as minimum efficacious text-message dosage, habituation thresholds, 
administration season, and further examination of the role of time tailoring are necessary 
to optimize intervention delivery. Similarly, questions remain regarding the contribution 
of bi-directional communication with participants to increase the salience of the text-
messaging intervention. Subsequent research should also focus on discovering the best 
way to tailor intervention content to the specific needs of the individual, and to better 
understand which approaches hold the most potential and for whom. It is still unknown 
whether catering the message set to the existing strengths of an individual’s goal system 
is superior to complementing less developed goal systems skills and functions in 
effecting behavior change. Future work should further examine the psychological 
mechanisms by which personal goal systems dimensions may influence outcomes, as 
well as opportunities to combine empirically supported elements such as the behavioral 
image model and implementation intentions with goal systems to enhance efficacy.  
 To address study limitations related to the fidelity of self-report outcomes with 
actual behavior, future work should include objective measures of physical activity and 
nutrition using the best technology available. Pedometers and accelerometers have 
become increasingly affordable and accessible ways to collect accurate physical activity 
data. Many currently available devices can additionally provide time-course information 
that may facilitate a more sophisticated analysis of the relationship between engagement 
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with intervention content and subsequent behavior. In addition to mobile applications for 
nutrition tracking, mobile phone camera and video recording capabilities may offer 
improved approaches to gathering information about nutrition behaviors that further 
reduce participant burden and subjectivity.  
Continuous technological innovation creates limitless possibilities for the future 
of physical activity and nutrition intervention among college students. At present text-
messaging remains an appealing adjunct to these approaches by virtue of its existing 
popularity as a communication channel and its ability to reliably prompt users to look at 
their device. Promising approaches may integrate text-messaging functionality with 
social networking and social media including photo and video sharing to enhance the 
social value of behavior change efforts. Real-time GPS data provided by mobile devices 
may offer the potential to tailor intervention content based on proximity to relevant 
resources or opportunities to pursue personal goals. Finally, advances in wearable 
technology such as glasses that augment reality, and wristwatches with smartphone 
functionality are particularly promising, requiring minimal participant burden to engage 
with intervention content, and potentially enhance the momentary ecology of 
interventions even further. Future research should seek to identify the relative strengths 
and contributions of these innovative approaches. 
Conclusions 
This study uniquely contributes to the preventative health literature, investigating 
the utility of tailored goals-based text-messaging in conjunction with a goals-based web-
based intervention to support physical activity and nutrition among college students. 
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Despite the lack of significant findings in this study, further investigation of the role of 
text-message tailoring in conjunction with goals systems theory is fertile ground for 
additional inquiry. Future work should attempt to enhance outcomes by including 
intensive elaboration on personal goals into the baseline intervention, along with 
prompting additional elaboration on personal goals through two-way text-messaging 
during the intervention period. Additional research that investigates the impact of 
alternative tailoring paradigms based on individual goals-systems profiles should also be 
explored.  
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Table 1 Description of sample: overall and by experimental condition 
 Total 
(n = 149) 
AO 
(n=36) 
FBO 
(n=39) 
SDM 
(n=36) 
TDM 
(n=38) 
p 
Age [mean±SD] 18.7±1.2 18.8±0.9 18.9±1.9 18.6±0.8 18.6±1.0 0.67 
Gender, male [n(%)] 38(25.5) 8(22.2) 11(28.2) 9(25.0) 10(26.3) 0.95 
 
Racial composition* 0.21 
 White 84(56.8) 17(47.2) 21(53.8) 21(58.3) 25(67.6)  
 Asian/Asian American 37(25.0) 9(25.0) 10(25.6) 11(30.6) 7(18.9)  
 Black/African American 6(4.1) 1(2.8) 1(2.6) 3(8.3) 1(2.7)  
 Native Hawaiian/ 
 Other Pacific Islander 
1(0.7) 0(0.0) 0(0.0) 0(0.0) 1(2.7)  
 Multiracial/Other 20(13.5) 9(25.0) 7(17.9) 1(2.8) 3(8.1)  
*n=148 
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Table 2 Baseline distribution of variables of interest: overall and by experimental group 
 Total 
(n = 149) 
AO 
(n=36) 
FBO 
(n=39) 
SDM  
(n=36) 
TDM 
(n=38) 
p 
Physical activity reported in past 7 days 
Minutes Vig PA 
[mean±SD] 
148.8±181.9 160.1±183.7 180.8±235.3 124.7±166.0 128.0±123.7 0.48 
Minutes Mod PA* 
[mean±SD] 
232.6±213.1 254.1±194.5† 217.7±203.2 208.9±193.6† 249.7±256.9 0.75 
Minutes Strength 
[mean±SD] 
57.1±86.3 51.9±66.6 61.1±87.7 51.8±102.1 62.8±87.9 0.92 
Meets Vig PAa [n(%)] 67(45.0) 18(50.0) 19(48.7) 13(36.1) 17(44.7) 0.63 
Meets Mod PAb* 
[n(%)] 
66(44.9) 17(48.6) † 15(38.5) 17(48.6) † 17(44.7) 0.79 
Meets Strengthc 
[n(%)] 
72(48.3) 16(44.4) 21(53.8) 14(38.9) 21(55.3) 0.44 
       
Nutrition behavior reported in past 7 days 
# Veg [mean±SD] 1.6±1.2 1.5±1.1 1.5±1.0 1.6±1.2 1.8±1.3 0.69 
# Fruit [mean±SD] 1.6±1.1 1.6±1.2 1.5±1.2 1.7±1.0 1.6±1.2 0.87 
# Healthy Option 
[mean±SD]  3.3±3.4 2.4±2.7 3.6±3.3 3.3±2.9 3.8±4.3 0.33 
Meets Vegd [n(%)] 28(18.8) 6(16.7) 6(15.4) 8(22.2) 8(21.1) 0.85 
Meets Fruite [n(%)] 72(48.3) 17(47.2) 18(46.2) 18(50.0) 19(50.0) 0.98 
Meets Both FVf 
[n(%)] 
21(14.1) 4(11.1) 5(12.8) 6(16.7) 6(15.8) 0.90 
       
Goal Systems subscale scores 
Self-Monitoring PA 
[mean±SD] 6.5±3.1 6.5±3.2 6.6±2.7 6.0±3.0 6.8±3.4 0.71 
Self-Monitoring FV 
[mean±SD] 6.6±3.3 6.7±3.4 6.8±3.5 5.7±2.8 7.2±3.5 0.26 
Planning PA 
[mean±SD] 5.5±3.6 5.3±3.6 5.9±3.5 5.0±3.7 6.0±3.8 0.63 
Planning FV 
[mean±SD] 5.9±3.7 5.6±3.7 6.2±3.7 5.3±3.4 6.5±3.8 0.48 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; Vig PA = vigorous physical activity; Mod 
PA = moderate physical activity; Strength = strength training; # Veg = servings of 
vegetables reported; # Fruit = servings of fruit reported; # Healthy Option = number of 
university sponsored Sargent Choice “healthy food choices” reported 
aCDC vigorous physical activity guidelines, past 7 days; 20+ min on at least 3 days 
bCDC moderate physical activity guidelines, past 7 days; 30+ min on at least 5 days 
cCDC strength training guidelines, past 7 days; 2+ days per week 
dCDC vegetable consumption guidelines, past 7 days; 3+ vegetables per day 
eCDC fruit consumption guidelines, past 7 days; 2+ fruits per day 
fCDC combined fruit and vegetable guidelines, past 7 days; 3+ vegetables and 2+ fruits 
per day 
*n=147 †n=35 
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Table 3 Logistic regression: association between experimental condition and physical 
activity governmental guideline adherence at 1mo. follow-up 
 Unadjusted model  Adjusted model 
 OR 95% CI p  OR 95% CI p 
Meets vigorous physical activity guidelines in past 7 days at 1 mo. (n=148) 
Baseline behavior:        
Meets Vig PAa     8.35 (3.84, 18.17) 0.00 
Messaging condition:        
AO (ref)        
FBO 0.59 (0.23, 1.54) 0.28  0.51 (0.17, 1.51) 0.22 
SDM 0.67 (0.25, 1.75) 0.41  0.82 (0.27, 2.44) 0.72 
TDM 0.97 (0.38, 2.46) 0.95  1.06 (0.37, 3.06) 0.92 
Meets moderate physical activity guidelines in past 7 days at 1 mo. (n=141)* 
Baseline behavior:        
Meets Mod PAb     5.33 (2.41, 11.83) 0.00 
Messaging condition:        
AO (ref)        
FBO 1.18 (0.41, 3.41) 0.76  1.41 (0.45, 4.39) 0.56 
SDM 1.95 (0.67, 5.64) 0.22  1.98 (0.64, 6.19) 0.24 
TDM 1.27 (0.44, 3.69) 0.66  1.40 (0.45, 4.38) 0.56 
Meets strength training guidelines in past 7 days at 1 mo. (n=147) 
Baseline behavior:        
Meets Strengthc     4.66 (2.30, 9.46) 0.00 
Messaging condition:        
AO (ref)        
FBO 1.27 (0.51, 3.17) 0.61  1.14 (0.43, 3.07) 0.79 
SDM 0.70 (0.26, 1.83) 0.46  0.76 (0.27, 2.15) 0.61 
TDM 1.33 (0.53, 3.36) 0.54  1.19 (0.44, 3.20) 0.74 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; Vig PA = vigorous physical activity; Mod 
PA = moderate physical activity; Strength = strength training 
aCDC vigorous physical activity guidelines, past 7 days; 20+ min on at least 3 days 
bCDC moderate physical activity guidelines, past 7 days; 30+ min on at least 5 days 
cCDC strength training guidelines, past 7 days; 2+ days per week 
 
 
 
  
	   
86 
Table 4 Linear regression: association between experimental condition and physical 
activity outcomes at 1 mo. follow-up 
 Unadjusted model  Adjusted model 
 B (S.E.) p  B (S.E.) p 
Weekly minutes vigorous physical activity in past 7 days at 1 mo. (n=148) 
Baseline behavior:        
Minutes Vig PA     0.57 (0.05) 0.00 
Messaging condition:        
AO (ref)        
FBO 8.03 (34.34) 0.82  -2.60 (24.40) 0.92 
SDM -16.89 (35.01) 0.63  4.45 (24.92) 0.86 
TDM -25.24 (34.55) 0.47  -5.78 (24.59) 0.81 
Weekly minutes moderate physical activity in past 7 days at 1 mo. (n=141)*  
Baseline behavior:        
Minutes Mod PA     0.45 (0.06) 0.00 
Messaging condition:        
AO (ref)        
FBO -14.88 (42.61) 0.73  -3.23 (36.34) 0.93 
SDM -6.58 (44.32) 0.88  4.71 (37.79) 0.90 
TDM -11.78 (43.13) 0.79  -15.66 (36.74) 0.67 
Weekly minutes strength training in past 7 days at 1 mo. (n = 147) 
Baseline behavior:        
Minutes Strength     0.66 (0.07) 0.00 
Messaging condition:        
AO (ref)        
FBO 29.58 (21.33) 0.17  24.25 (16.72) 0.15 
SDM -8.57 (21.90) 0.70  -6.51 (17.16) 0.70 
TDM 11.38 (21.46) 0.60  4.99 (16.83) 0.77 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; Vig PA = vigorous physical activity; Mod 
PA = moderate physical activity; Strength = strength training 
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Table 5 Logistic regression: association between experimental condition and nutrition 
governmental guideline adherence at 1mo. follow-up 
 Unadjusted model  Adjusted model 
 OR 95% CI p  OR 95% CI p 
Meets vegetable consumption guidelines in past 7 days at 1 mo. (n=149) 
Baseline behavior:        
Meets Vega     12.40 (4.77, 32.23) 0.00 
Messaging condition:        
AO (ref)        
FBO 1.72 (0.55, 5.36) 0.35  2.10 (0.58, 7.61) 0.26 
SDM 1.92 (0.61, 6.01) 0.26  1.89 (0.52, 6.95) 0.34 
TDM 2.04 (0.66, 6.26) 0.21  2.13 (0.59, 7.65) 0.25 
Meets fruit consumption guidelines in past 7 days at 1 mo. (n=149) 
Baseline behavior:        
Meets Fruitb     7.35 (3.46, 15.58) 0.00 
Messaging condition:        
AO (ref)        
FBO 0.93 (0.38, 2.32) 0.88  0.94 (0.34, 2.61) 0.90 
SDM 1.00 (0.39, 2.53) 1.00  0.94 (0.33, 2.66) 0.90 
TDM 1.54 (0.60, 3.93) 0.37  1.60 (0.56, 4.57) 0.38 
Meets combined vegetable and fruit consumption guidelines in past 7 days at 
1 mo. (n=149) 
Baseline behavior:        
Meets Both FVc     9.29 (3.37, 25.61) 0.00 
Messaging condition:        
AO (ref)        
FBO 1.09 (0.33, 3.63) 0.88  1.04 (0.29, 3.81) 0.95 
SDM 1.21 (0.36, 4.02) 0.76  1.03 (0.28, 3.81) 0.97 
TDM 1.33 (0.41, 4.31) 0.63  1.19 (0.33, 4.27) 0.79 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages  
aCDC vegetable consumption guidelines, past 7 days; 3+ vegetables per day 
bCDC fruit consumption guidelines, past 7 days; 2+ fruits per day 
cCDC combined fruit and vegetable guidelines, past 7 days; 3+ vegetables and 2+ fruits 
per day 
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Table 6 Linear regression: association between experimental condition and nutrition 
outcomes at 1 mo. follow-up 
 Unadjusted model  Adjusted model 
 B (S.E.) p  B (S.E.) p 
Daily servings of vegetables consumed in past 7 days at 1 mo. (n=149) 
Baseline behavior:        
# Veg     0.62 (0.06) 0.00 
Messaging condition:        
AO (ref)        
FBO 0.40 (0.26) 0.13  0.37 (0.20) 0.06 
SDM 0.50 (0.26) 0.06  0.40 (0.20) 0.05 
TDM 0.45 (0.26) 0.09  0.27 (0.20) 0.19 
Daily servings of fruit consumed in past 7 days at 1 mo. (n=149) 
Baseline behavior:        
# Fruit     0.66 (0.06) 0.00 
Messaging condition:        
AO (ref)        
FBO 0.10 (0.27) 0.72  0.21 (0.20) 0.30 
SDM 0.22 (0.27) 0.42  0.20 (0.21) 0.33 
TDM 0.33 (0.27) 0.23  0.35 (0.20) 0.09 
Number of “healthy food options” consumed in past 7 days at 1 mo. (n=149) 
Baseline behavior:        
# Healthy Option     0.48 (0.06) 0.00 
Messaging condition:        
AO (ref)        
FBO 0.60 (0.65) 0.36  0.06 (0.53) 0.91 
SDM 0.56 (0.66) 0.40  0.16 (0.54) 0.78 
TDM 0.03 (0.65) 0.96  -0.63 (0.54) 0.25 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; # Veg = servings of vegetables reported; # 
Fruit = servings of fruit reported; # Healthy Option = number of university sponsored 
Sargent Choice “healthy food choices” reported 
	   
89 
Table 7 Logistic regression: association between tailored and standardized messaging 
conditions and physical activity governmental guideline adherence at 1mo. follow-up 
 Unadjusted model  Adjusted model 
 OR 95% CI p  OR 95% CI p 
Meets vigorous physical activity guidelines in past 7 days at 1 mo. (n=74) 
Baseline behavior:        
Meets Vig PAa     8.87 (3.01, 26.12) 0.00 
Messaging condition:        
SDM (ref)        
TDM 1.45 (0.56, 3.75) 0.44  1.30 (0.44, 3.83) 0.64 
Meets moderate physical activity guidelines in past 7 days at 1 mo. (n=70) 
Baseline behavior:        
Meets Mod PAb     6.09 (2.00, 18.56) 0.00 
Messaging condition:        
SDM (ref)        
TDM 0.65 (0.24, 1.76) 0.40  0.71 (0.24, 2.09) 0.53 
Meets strength training guidelines in past 7 days at 1 mo. (n=73) 
Baseline behavior:        
Meets Strengthc     4.39 (1.60, 12.05) 0.00 
Messaging condition:        
SDM (ref)        
TDM 1.92 (0.75, 4.93) 0.18  1.56 (0.57, 4.29) 0.39 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; Vig PA = vigorous physical activity; Mod 
PA = moderate physical activity; Strength = strength training 
aCDC vigorous physical activity guidelines, past 7 days; 20+ min on at least 3 days 
bCDC moderate physical activity guidelines, past 7 days; 30+ min on at least 5 days 
cCDC strength training guidelines, past 7 days; 2+ days per week 
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Table 8 Linear regression: association between tailored and standardized messaging 
conditions and physical activity outcomes at 1 mo. follow-up 
 Unadjusted model  Adjusted model 
 B (S.E.) p  B (S.E.) p 
Weekly minutes vigorous physical activity in past 7 days at 1 mo. (n=74) 
Baseline behavior:        
Minutes Vig PA     0.57 (0.05) 0.00 
Messaging condition:        
SDM (ref)        
TDM -22.56 (27.61) 0.42  -6.36 (19.62) 0.75 
Weekly minutes moderate physical activity in past 7 days at 1 mo. (n=70) 
Baseline behavior:        
Minutes Mod PA     0.45 (0.06) 0.00 
Messaging condition:        
SDM (ref)        
TDM -4.11 (33.97) 0.90  -15.95 (28.97) 0.58 
Weekly minutes strength training in past 7 days at 1 mo. (n=73) 
Baseline behavior:        
Minutes Strength     0.66 (0.07) 0.00 
Messaging condition:        
SDM (ref)        
TDM 3.55 (17.35) 0.84  -1.65 (13.62) 0.90 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; Vig PA = vigorous physical activity; Mod 
PA = moderate physical activity; Strength = strength training  
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Table 9 Logistic regression: association between tailored and standardized messaging 
conditions and nutrition governmental guideline adherence at 1mo. follow-up 
 Unadjusted model  Adjusted model 
 OR 95% CI p  OR 95% CI p 
Meets vegetable consumption guidelines in past 7 days at 1 mo. (n=74) 
Baseline behavior:        
Meets Vega     10.60 (3.01, 37.33) 0.00 
Messaging condition:        
SDM (ref)        
TDM 1.06 (0.39, 2.91) 0.91  1.12 (0.35, 3.53) 0.85 
Meets fruit consumption guidelines in past 7 days at 1 mo. (n=74) 
Baseline behavior:        
Meets Fruitb     3.72 (1.37, 10.11) 0.01 
Messaging condition:        
SDM (ref)        
TDM 1.54 (0.60, 3.93) 0.37  1.61 (0.60, 4.33) 0.35 
Meets combined vegetable and fruit consumption guidelines in past 7 days at 
1 mo. (n=74) 
Baseline behavior:        
Meets Both FVc     9.50 (2.42, 37.34) 0.00 
Messaging condition:        
SDM (ref)        
TDM 1.10 (0.35, 3.44) 0.86  1.16 (0.33, 4.06) 0.81 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages  
aCDC vegetable consumption guidelines, past 7 days; 3+ vegetables per day 
bCDC fruit consumption guidelines, past 7 days; 2+ fruits per day 
cCDC combined fruit and vegetable guidelines, past 7 days; 3+ vegetables and 2+ fruits 
per day 
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Table 10 Linear regression: association between tailored and standardized messaging 
conditions and nutrition outcomes at 1 mo. follow-up 
 Unadjusted model  Adjusted model 
 B (S.E.) p  B (S.E.) p 
Daily servings of vegetables consumed in past 7 days at 1 mo. (n=74) 
Baseline behavior:        
# Veg     0.65 (0.09) 0.00 
Messaging condition:        
SDM (ref)        
TDM -0.05 (0.29) 0.86  -0.13 (0.23) 0.56 
Daily servings of fruit consumed in past 7 days at 1 mo. (n=74) 
Baseline behavior:        
# Fruit     0.58 (0.09) 0.00 
Messaging condition:        
SDM (ref)        
TDM 0.11 (0.25) 0.67  0.14 (0.20) 0.48 
Number of “healthy food options” consumed in past 7 days at 1 mo. (n=74) 
Baseline behavior:        
# Healthy Option     0.42 (0.08) 0.00 
Messaging condition:        
SDM (ref)        
TDM -0.52 (0.65) 0.43  -0.75 (0.55) 0.18 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; # Veg = servings of vegetables reported; # 
Fruit = servings of fruit reported; # Healthy Option = number of university sponsored 
Sargent Choice “healthy food choices” reported 
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Table 11 Logistic regression: interaction effects between experimental condition and self-
monitoring scores on physical activity governmental guideline adherence at 1mo. follow-
up 
 Model 1  Model 2  Model 3 
 OR 95% CI p  OR 95% CI p  OR 95% CI p 
Meets vigorous physical activity guidelines in past 7 days at 1 mo. (n=148) 
Step 1: control variables 
Meets Vig PAa 7.97 (3.72, 17.04) 0.00  5.97 (2.54, 14.00) 0.00  7.07 (2.88, 17.33) 0.00 
Step 2: main effects 
AO (ref)            
FBO     0.52 (0.17, 1.54) 0.24  0.07 (0.00, 1.50) 0.09 
SDM     0.82 (0.27, 2.52) 0.73  0.08 (0.00, 1.69) 0.10 
TDM     0.98 (0.33, 2.93) 0.98  0.40 (0.03, 5.25) 0.48 
SMe     1.13 (0.98, 1.32) 0.10  0.95 (0.74, 1.22) 0.68 
Step 3: interaction effects 
SMe x AO (ref)           
SMe x FBO        1.34 (0.89, 2.01) 0.16 
SMe x SDM        1.42 (0.93, 2.18) 0.10 
SMe x TDM        1.15 (0.82, 1.61) 0.42 
Meets moderate physical activity guidelines in past 7 days at 1 mo. (n=141)* 
Step 1: control variables 
Meets Mod PAb 5.33 (2.42, 11.73) 0.00  5.35 (2.40, 11.94) 0.00  5.20 (2.31, 11.74) 0.00 
Step 2: main effects 
AO (ref)            
FBO     1.42 (0.45, 4.46) 0.55  4.28 (0.24, 76.12) 0.32 
SDM     2.03 (0.64, 6.44) 0.23  1.70 (0.10, 28.31) 0.71 
TDM     1.36 (0.43, 4.31) 0.60  0.49 (0.02, 9.96) 0.64 
SMe     1.09 (0.95, 1.24) 0.20  1.08 (0.81, 1.44) 0.61 
Step 3: interaction effects 
SMe x AO (ref)           
SMe x FBO        0.84 (0.56, 1.27) 0.41 
SMe x SDM        1.03 (0.70, 1.52) 0.89 
SMe x TDM        1.15 (0.78, 1.70) 0.48 
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 Model 1  Model 2  Model 3 
 OR 95% CI p  OR 95% CI p  OR 95% CI p 
Meets strength training guidelines in past 7 days at 1 mo. (n=147) 
Step 1: control variables 
Meets 
Strengthc 
4.85 (2.40, 9.79) 0.00  3.57 (1.69, 7.55) 0.00  3.52 (1.65, 7.52) 0.00 
Step 2: main effects 
AO (ref)            
FBO     1.15 (0.41, 3.24) 0.79  1.19 (0.08, 17.62) 0.90 
SDM     0.81 (0.27, 2.45) 0.71  0.46 (0.03, 8.29) 0.60 
TDM     1.12 (0.39, 3.26) 0.83  0.34 (0.02, 6.51) 0.47 
SMe     1.29 (1.13, 1.48) 0.00  1.22 (0.94, 1.58) 0.14 
Step 3: interaction effects 
SMe x AO (ref)           
SMe x FBO        0.99 (0.69, 1.44) 0.98 
SMe x SDM        1.09 (0.72, 1.64) 0.68 
SMe x TDM        1.19 (0.80, 1.76) 0.39 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; SM = self-monitoring for exercise score; 
Vig PA = vigorous physical activity; Mod PA = moderate physical activity; Strength = 
strength training 
aCDC vigorous physical activity guidelines, past 7 days; 20+ min on at least 3 days 
bCDC moderate physical activity guidelines, past 7 days; 30+ min on at least 5 days 
cCDC strength training guidelines, past 7 days; 2+ days per week 
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Table 12 Linear regression: interaction effects between experimental condition and self-
monitoring scores on physical activity outcomes at 1mo. follow-up 
 Model 1  Model 2  Model 3 
 B (S.E.) p  B (S.E.) p  B (S.E.) p 
Weekly minutes vigorous physical activity in past 7 days at 1 mo. (n=148) 
Step 1: control variables 
Minutes Vig PA 0.57 (0.05) 0.00  0.54 (0.05) 0.00  0.54 (0.06) 0.00 
Step 2: main effects 
AO (ref)            
FBO     -2.93 (24.39) 0.90  -22.63 (60.24) 0.71 
SDM     4.79 (24.91) 0.85  -85.29 (56.29) 0.13 
TDM     -8.15 (24.67) 0.74  -9.24 (55.90) 0.87 
SMe     3.55 (3.26) 0.28  -0.72 (6.13) 0.91 
Step 3: interaction effects 
SMe x AO (ref)           
SMe x FBO         3.13 (8.47) 0.71 
SMe x SDM         14.81 (8.22) 0.07 
SMe x TDM         0.42 (7.73) 0.96 
Weekly minutes moderate physical activity in past 7 days at 1 mo. (n=141)* 
Step 1: control variables 
Minutes Mod PA 0.45 (0.06) 0.00  0.44 (0.06) 0.00  0.43 (0.06) 0.00 
Step 2: main effects 
AO (ref)            
FBO     -7.37 (35.53) 0.84  -36.54 (88.84) 0.68 
SDM     4.90 (36.92) 0.89  -55.20 (87.34) 0.53 
TDM     -21.71 (35.96) 0.55  -164.33 (82.49) 0.05 
SMe     11.60 (4.23) 0.01  1.20 (8.85) 0.89 
Step 3: interaction effects 
SMe x AO (ref)           
SMe x FBO         4.93 (12.67) 0.70 
SMe x SDM         9.55 (12.65) 0.45 
SMe x TDM         21.75 (11.44) 0.06 
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 Model 1  Model 2  Model 3 
 B (S.E.) p  B (S.E.) p  B (S.E.) p 
Weekly minutes strength training in past 7 days at 1 mo. (n=147) 
Step 1: control variables 
Minutes Strength 0.66 (0.07) 0.00  0.59 (0.07) 0.00  0.59 (0.07) 0.00 
Step 2: main effects 
AO (ref)            
FBO     23.42 (16.36) 0.15  -54.68 (40.15) 0.18 
SDM     -4.50 (16.80) 0.79  -22.66 (37.65) 0.55 
TDM     3.44 (16.47) 0.83  -12.05 (37.24) 0.75 
SMe     5.53 (2.02) 0.01  1.65 (3.84) 0.67 
Step 3: interaction effects 
SMe x AO (ref)            
SMe x FBO         11.95 (5.65) 0.04 
SMe x SDM         2.78 (5.48) 0.61 
SMe x TDM         2.52 (5.11) 0.62 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; SMe = self-monitoring for exercise score; 
Vig PA = vigorous physical activity; Mod PA = moderate physical activity; Strength = 
strength training 
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Table 13 Logistic regression: interaction effects between experimental condition and self-
monitoring scores on nutrition governmental guideline adherence at 1mo. follow-up 
 Model 1  Model 2  Model 3 
 OR 95% CI p  OR 95% CI p  OR 95% CI p 
Meets vegetable consumption guidelines in past 7 days at 1 mo. (n=149) 
Step 1: control variables 
Meets Vega 12.08 (4.73, 30.86) 0.00  11.20 (4.25, 29.57) 0.00  10.23 (3.82, 27.37) 0.00 
Step 2: main effects 
AO (ref)            
FBO     2.22 (0.59, 8.34) 0.24  13.18 (0.28, 614.58) 0.19 
SDM     2.33 (0.60, 9.13) 0.22  5.16 (0.07, 362.95) 0.45 
TDM     2.15 (0.58, 7.95) 0.25  12.63 (0.25, 628.40) 0.20 
SMfv     1.15 (1.00, 1.32) 0.05  1.36 (0.94, 1.97) 0.11 
Step 3: interaction effects 
SMfv x AO (ref)           
SMfv x FBO        0.80 (0.52, 1.24) 0.32 
SMfv x SDM        0.93 (0.55, 1.56) 0.77 
SMfv x TDM        0.80 (0.52, 1.25) 0.33 
Meets fruit consumption guidelines in past 7 days at 1 mo. (n=149) 
Step 1: control variables 
Meets Fruitb 7.25 (3.44, 15.28) 0.00  6.16 (2.85, 13.31) 0.00  6.40 (2.92, 14.02) 0.00 
Step 2: main effects 
AO (ref)            
FBO     0.91 (0.32, 2.60) 0.87  2.66 (0.27, 26.53) 0.40 
SDM     1.04 (0.36, 3.01) 0.94  1.43 (0.13, 15.87) 0.77 
TDM     1.50 (0.52, 4.38) 0.46  0.78 (0.06, 10.05) 0.85 
SMfv     1.14 (1.01, 1.28) 0.03  1.18 (0.92, 1.51) 0.19 
Step 3: interaction effects 
SMfv x AO (ref)           
SMfv x FBO        0.85 (0.62, 1.17) 0.32 
SMfv x SDM        0.95 (0.66, 1.37) 0.78 
SMfv x TDM        1.10 (0.77, 1.57) 0.60 
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 Model 1  Model 2  Model 3 
 OR 95% CI p  OR 95% CI p  OR 95% CI p 
Meets combined vegetable and fruit consumption guidelines in past 7 days at 
1 mo. (n=149) 
Step 1: control variables 
Meets Both FVc 9.33 (3.40, 25.64) 0.00  7.86 (2.74, 22.54) 0.00  7.42 (2.49, 22.14) 0.00 
Step 2: main effects 
AO (ref)            
FBO     1.15 (0.29, 4.54) 0.84  3.15 (0.06, 162.23) 0.57 
SDM     1.47 (0.35, 6.11) 0.60  0.24 (0.00, 40.47) 0.58 
TDM     1.20 (0.31, 4.61) 0.79  1.99 (0.03, 140.72) 0.75 
SMfv     1.25 (1.07, 1.47) 0.01  1.29 (0.90, 1.85) 0.17 
Step 3: interaction effects 
SMfv x AO (ref)           
SMfv x FBO        0.88 (0.56, 1.38) 0.58 
SMfv x SDM        1.30 (0.69, 2.45) 0.41 
SMfv x TDM        0.94 (0.59, 1.51) 0.81 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; SM = self-monitoring for fruits and 
vegetable consumption score 
aCDC vegetable consumption guidelines, past 7 days; 3+ vegetables per day 
bCDC fruit consumption guidelines, past 7 days; 2+ fruits per day 
cCDC combined fruit and vegetable guidelines, past 7 days; 3+ vegetables and 2+ fruits 
per day 
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Table 14 Linear regression: interaction effects between experimental condition and self-
monitoring scores on nutrition outcomes at 1mo. follow-up 
 Model 1  Model 2  Model 3 
 B (S.E.) p  B (S.E.) p  B (S.E.) p 
Daily servings of vegetables consumed in past 7 days at 1 mo. (n=149) 
Step 1: control variables 
# Veg 0.63 (0.06) 0.00  0.60 (0.07) 0.00  0.59 (0.07) 0.00 
Step 2: main effects 
AO (ref)            
FBO     0.37 (0.20) 0.07  0.88 (0.44) 0.05 
SDM     0.42 (0.21) 0.04  0.48 (0.46) 0.30 
TDM     0.26 (0.20) 0.20  0.71 (0.46) 0.12 
SMfv     0.02 (0.02) 0.38  0.06 (0.04) 0.16 
Step 3: interaction effects 
SMfv x AO (ref)            
SMfv x FBO         -0.08 (0.06) 0.20 
SMfv x SDM         0.00 (0.07) 0.97 
SMfv x TDM         -0.07 (0.06) 0.28 
Daily servings of fruit consumed in past 7 days at 1 mo. (n=149) 
Step 1: control variables 
# Fruit 0.66 (0.06) 0.00  0.65 (0.07) 0.00  0.65 (0.07) 0.00 
Step 2: main effects 
AO (ref)            
FBO     0.21 (0.20) 0.30  1.24 (0.45) 0.01 
SDM     0.21 (0.21) 0.32  0.69 (0.46) 0.13 
TDM     0.35 (0.21) 0.09  0.99 (0.46) 0.03 
SMfv     0.01 (0.02) 0.82  0.09 (0.04) 0.05 
Step 3: interaction effects 
SMfv x AO (ref)            
SMfv x FBO         -0.15 (0.06) 0.01 
SMfv x SDM         -0.07 (0.07) 0.30 
SMfv x TDM         -0.10 (0.06) 0.11 
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 Model 1  Model 2  Model 3 
 B (S.E.) p  B (S.E.) p  B (S.E.) p 
Number of “healthy food options” consumed in past 7 days at 1 mo. (n=149) 
Step 1: control variables 
# Healthy Option 0.47 (0.06) 0.00  0.48 (0.06) 0.00  0.48 (0.06) 0.00 
Step 2: main effects 
AO (ref)            
FBO     0.06 (0.54) 0.91  0.43 (1.18) 0.72 
SDM     0.13 (0.55) 0.81  1.21 (1.23) 0.33 
TDM     -0.62 (0.54) 0.25  0.45 (1.22) 0.71 
SMfv     -0.02 (0.06) 0.74  0.07 (0.11) 0.54 
Step 3: interaction effects 
SMfv x AO (ref)            
SMfv x FBO         -0.06 (0.16) 0.72 
SMfv x SDM         -0.17 (0.18) 0.34 
SMfv x TDM         -0.16 (0.16) 0.33 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; SMfv = self-monitoring for fruit and 
vegetable consumption score; # Veg = servings of vegetables reported; # Fruit = servings 
of fruit reported; # Healthy Option = number of university sponsored Sargent Choice 
“healthy food choices” reported 
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Table 15 Logistic regression: interaction effects between experimental condition and 
planning scores on physical activity governmental guideline adherence at 1mo. follow-up  
 Model 1  Model 2  Model 3 
 OR 95% CI p  OR 95% CI p  OR 95% CI p 
Meets vigorous physical activity guidelines in past 7 days at 1 mo. (n=148) 
Step 1: control variables 
Meets Vig PAa 7.97 (3.72, 17.04) 0.00  6.33 (2.65, 15.13) 0.00  6.79 (2.77, 16.64) 0.00 
Step 2: main effects 
AO (ref)            
FBO     0.49 (0.17, 1.46) 0.20  0.29 (0.03, 2.85) 0.29 
SDM     0.79 (0.26, 2.40) 0.68  0.43 (0.05, 3.77) 0.44 
TDM     0.97 (0.33, 2.87) 0.96  1.53 (0.21, 11.06) 0.67 
PLe     1.08 (0.96, 1.22) 0.21  1.05 (0.84, 1.33) 0.66 
Step 3: interaction effects 
PLe x AO (ref)           
PLe x FBO         1.09 (0.79, 1.50) 0.62 
PLe x SDM         1.12 (0.80, 1.55) 0.51 
PLe x TDM         0.93 (0.70, 1.25) 0.65 
Meets moderate physical activity guidelines in past 7 days at 1 mo. (n=141)* 
Step 1: control variables 
Meets Mod PAb 5.33 (2.42, 11.73) 0.00  5.37 (2.41, 11.94) 0.00  5.46 (2.40, 12.39) 0.00 
Step 2: main effects 
AO (ref)            
FBO     1.36 (0.44, 4.26) 0.60  5.78 (0.64, 52.03) 0.12 
SDM     1.96 (0.62, 6.14) 0.25  2.11 (0.24, 18.27) 0.50 
TDM     1.34 (0.42, 4.21) 0.62  0.92 (0.09, 9.10) 0.94 
PLe     1.05 (0.94, 1.17) 0.40  1.11 (0.86, 1.43) 0.43 
Step 3: interaction effects 
PLe x AO (ref)           
PLe x FBO         0.77 (0.54, 1.09) 0.14 
PLe x SDM         0.99 (0.71, 1.38) 0.93 
PLe x TDM         1.05 (0.75, 1.47) 0.77 
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 Model 1  Model 2  Model 3 
 OR 95% CI p  OR 95% CI p  OR 95% CI p 
Meets strength training guidelines in past 7 days at 1 mo. (n=147) 
Step 1: control variables 
Meets Strengthc 4.85 (2.40, 9.79) 0.00  3.10 (1.45, 6.63) 0.00  3.08 (1.43, 6.63) 0.00 
Step 2: main effects 
AO (ref)            
FBO     1.06 (0.38, 2.95) 0.90  2.55 (0.34, 19.01) 0.36 
SDM     0.74 (0.25, 2.19) 0.59  0.91 (0.11, 7.61) 0.93 
TDM     1.09 (0.39, 3.06) 0.87  0.85 (0.10, 7.41) 0.88 
PLe     1.19 (1.07, 1.33) 0.00  1.24 (0.98, 1.57) 0.07 
Step 3: interaction effects 
PLe x AO (ref)            
PLe x FBO         0.86 (0.64, 1.17) 0.34 
PLe x SDM         0.96 (0.70, 1.33) 0.83 
PLe x TDM         1.04 (0.75, 1.43) 0.82 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; PL = planning for exercise score; Vig PA = 
vigorous physical activity; Mod PA = moderate physical activity; Strength = strength 
training 
aCDC vigorous physical activity guidelines, past 7 days; 20+ min on at least 3 days 
bCDC moderate physical activity guidelines, past 7 days; 30+ min on at least 5 days 
cCDC strength training guidelines, past 7 days; 2+ days per week 
*Significant differences in attrition by group were not found χ2(3) = 4.41 p = .22 
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Table 16 Linear regression: interaction effects between experimental condition and 
planning scores on physical activity outcomes at 1mo. follow-up 
 Model 1  Model 2  Model 3 
 B (S.E.) p  B (S.E.) p  B (S.E.) p 
Weekly minutes vigorous physical activity in past 7 days at 1 mo. (n=148) 
Step 1: control variables 
Minutes Vig PA 0.57 (0.05) 0.00  0.54 (0.06) 0.00  0.54 (0.06) 0.00 
Step 2: main effects 
AO (ref)            
FBO     -3.99 (24.46) 0.87  2.34 (45.37) 0.96 
SDM     3.77 (24.95) 0.88  -42.76 (42.80) 0.32 
TDM     -8.81 (24.82) 0.72  -0.07 (44.44) 1.00 
PLe     2.57 (2.78) 0.36  0.84 (5.33) 0.88 
Step 3: interaction effects 
PLe x AO (ref)            
PLe x FBO         -0.86 (6.98) 0.90 
PLe x SDM         9.25 (6.90) 0.18 
PLe x TDM         -1.24 (6.78) 0.86 
Weekly minutes moderate physical activity in past 7 days at 1 mo. (n=141)* 
Step 1: control variables 
Minutes Mod 
PA 
0.45 (0.06) 0.00  0.43 (0.06) 0.00  0.41 (0.06) 0.00 
Step 2: main effects 
AO (ref)            
FBO     -11.61 (35.77) 0.75  44.65 (65.20) 0.49 
SDM     2.12 (37.06) 0.95  -35.55 (64.64) 0.58 
TDM     -25.66 (36.23) 0.48  -104.47 (65.21) 0.11 
PLe     9.10 (3.55) 0.01  5.98 (7.55) 0.43 
Step 3: interaction effects 
PLe x AO (ref)            
PLe x FBO         -9.24 (10.21) 0.37 
PLe x SDM         7.28 (10.45) 0.49 
PLe x TDM         13.56 (9.99) 0.18 
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 Model 1  Model 2  Model 3 
 B (S.E.) p  B (S.E.) p  B (S.E.) p 
Weekly minutes strength training in past 7 days at 1 mo. (n=147) 
Step 1: control variables 
Minutes Strength 0.66 (0.07) 0.00  0.59 (0.07) 0.00  0.57 (0.07) 0.00 
Step 2: main effects 
AO (ref)            
FBO     21.61 (16.45) 0.19  -20.21 (30.54) 0.51 
SDM     -5.86 (16.85) 0.73  -9.94 (28.81) 0.73 
TDM     2.02 (16.56) 0.90  -11.14 (29.92) 0.71 
PLe     4.39 (1.74) 0.01  1.76 (3.38) 0.60 
Step 3: interaction effects 
PLe x AO (ref)            
PLe x FBO         7.50 (4.70) 0.11 
PLe x SDM         0.72 (4.66) 0.88 
PLe x TDM         2.60 (4.54) 0.57 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; PLe = planning for exercise score; Vig PA = 
vigorous physical activity; Mod PA = moderate physical activity; Strength = strength 
training 
*Significant differences in attrition by group were not found χ2(3) = 4.41 p = .22 
 
 
  
	   
105 
Table 17 Logistic regression: interaction effects between experimental condition and 
planning scores on nutrition governmental guideline adherence at 1mo. follow-up 
 Model 1  Model 2  Model 3 
 OR 95% CI p  OR 95% CI p  OR 95% CI p 
Meets vegetable consumption guidelines in past 7 days at 1 mo. (n=149) 
Step 1: control variables 
Meets Vega 12.08 (4.73, 30.86) 0.00  11.00 (4.11, 29.45) 0.00  9.84 (3.53, 27.39) 0.00 
Step 2: main effects 
AO (ref)            
FBO     2.11 (0.55, 8.10) 0.28  9.91 (0.36, 269.73) 0.17 
SDM     2.20 (0.55, 8.75) 0.26  0.52 (0.01, 44.90) 0.77 
TDM     2.11 (0.56, 7.91) 0.27  17.21 (0.66, 447.48) 0.09 
PLfv     1.17 (1.03, 1.33) 0.01  1.36 (0.97, 1.89) 0.07 
Step 3: interaction effects 
PLfv x AO (ref)           
PLfv x FBO        0.81 (0.54, 1.20) 0.29 
PLfv x SDM        1.28 (0.71, 2.29) 0.41 
PLfv x TDM        0.75 (0.50, 1.11) 0.14 
Meets fruit consumption guidelines in past 7 days at 1 mo. (n=149) 
Step 1: control variables 
Meets 
Fruitb 
7.25 (3.44, 15.28) 0.00  6.26 (2.91, 13.51) 0.00  6.58 (2.99, 14.47) 0.00 
Step 2: main effects 
AO (ref)            
FBO     0.87 (0.31, 2.49) 0.80  1.92 (0.27, 13.58) 0.51 
SDM     0.96 (0.33, 2.76) 0.94  1.41 (0.20, 9.94) 0.73 
TDM     1.45 (0.49, 4.23) 0.50  0.50 (0.06, 4.47) 0.53 
PLfv     1.13 (1.01, 1.26) 0.03  1.15 (0.91, 1.44) 0.24 
Step 3: interaction effects 
PLfv x AO (ref)           
PLfv x FBO        0.87 (0.65, 1.18) 0.38 
PLfv x SDM        0.93 (0.68, 1.27) 0.65 
PLfv x TDM        1.20 (0.85, 1.68) 0.30 	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 Model 1  Model 2  Model 3 
 OR 95% CI p  OR 95% CI p  OR 95% CI p 
Meets combined vegetable and fruit consumption guidelines in past 7 days 
at 1 mo. (n=149) 
Step 1: control variables 
Meets Both FVc 9.33 (3.40, 25.64) 0.00  7.58 (2.63, 21.84) 0.00  6.61 (2.22, 19.67) 0.00 
Step 2: main effects 
AO (ref)            
FBO     1.05 (0.27, 4.10) 0.94  2.92 (0.10, 88.26) 0.54 
SDM     1.21 (0.30, 4.89) 0.79  0.77 (0.01, 40.88) 0.90 
TDM     1.17 (0.31, 4.43) 0.82  4.98 (0.18, 140.25) 0.35 
PLfv     1.20 (1.04, 1.37) 0.01  1.31 (0.95, 1.81) 0.10 
Step 3: interaction effects 
PLfv x AO (ref)           
PLfv x FBO         0.87 (0.58, 1.31) 0.52 
PLfv x SDM         1.08 (0.66, 1.78) 0.75 
PLfv x TDM        0.82 (0.55, 1.23) 0.34 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; PL = planning for fruit and vegetable 
consumption score 
aCDC vegetable consumption guidelines, past 7 days; 3+ vegetables per day 
bCDC fruit consumption guidelines, past 7 days; 2+ fruits per day 
cCDC combined fruit and vegetable guidelines, past 7 days; 3+ vegetables and 2+ fruits 
per day  
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Table 18 Linear regression: interaction effects between experimental condition and 
planning scores on nutrition outcomes at 1mo. follow-up 
 Model 1  Model 2  Model 3 
 B (S.E.) p  B (S.E.) p  B (S.E.) p 
Daily servings of vegetables consumed in past 7 days at 1 mo. (n=149) 
Step 1: control variables 
# Veg 0.63 (0.06) 0.00  0.59 (0.07) 0.00  0.58 (0.07) 0.00 
Step 2: main effects 
AO (ref)            
FBO     0.36 (0.20) 0.08  0.62 (0.37) 0.10 
SDM     0.41 (0.20) 0.04  0.04 (0.37) 0.92 
TDM     0.25 (0.20) 0.22  0.54 (0.38) 0.16 
PLfv     0.03 (0.02) 0.12  0.04 (0.04) 0.29 
Step 3: interaction effects 
PLfv x AO (ref)            
PLfv x FBO         -0.04 (0.05) 0.42 
PLfv x SDM         0.07 (0.06) 0.21 
PLfv x TDM         -0.05 (0.05) 0.40 
Daily servings of fruit consumed in past 7 days at 1 mo. (n=149) 
Step 1: control variables 
# Fruit 0.66 (0.06) 0.00  0.65 (0.07) 0.00  0.65 (0.07) 0.00 
Step 2: main effects 
AO (ref)            
FBO     0.21 (0.21) 0.32  1.04 (0.38) 0.01 
SDM     0.21 (0.21) 0.32  0.58 (0.38) 0.13 
TDM     0.34 (0.21) 0.10  0.92 (0.39) 0.02 
PLfv     0.01 (0.02) 0.67  0.09 (0.04) 0.03 
Step 3: interaction effects 
PLfv x AO (ref)            
PLfv x FBO         -0.14 (0.05) 0.01 
PLfv x SDM         -0.07 (0.06) 0.26 
PLfv x TDM         -0.10 (0.06) 0.07 
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 Model 1  Model 2  Model 3 
 B (S.E.) p  B (S.E.) p  B (S.E.) p 
Number of “healthy food options” consumed in past 7 days at 1 mo. (n=149) 
Step 1: control variables 
# Healthy Option 0.47 (0.06) 0.00  0.48 (0.06) 0.00  0.48 (0.06) 0.00 
Step 2: main effects 
AO (ref)            
FBO     0.06 (0.54) 0.91  0.02 (1.02) 0.99 
SDM     0.16 (0.54) 0.77  0.46 (1.01) 0.65 
TDM     -0.63 (0.54) 0.25  -0.37 (1.04) 0.72 
PLfv     0.01 (0.05) 0.87  0.03 (0.11) 0.77 
Step 3: interaction effects 
PLfv x AO (ref)            
PLfv x FBO         0.01 (0.15) 0.97 
PLfv x SDM         -0.06 (0.16) 0.72 
PLfv x TDM         -0.04 (0.15) 0.77 
Note. AO = Assessment Only; FBO = Feedback Only; SDM = Standardized Daily 
Messages; TDM = Tailored Daily Messages; PL = planning for fruit and vegetable 
consumption score; # Veg = servings of vegetables reported; # Fruit = servings of fruit 
reported; # Healthy Option = number of university sponsored Sargent Choice “healthy 
food choices” reported 
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APPENDICES 
Appendix A: Daily Message Schedule 
 Standardized Message Tailored Message Goal Systems 
Dimension 
Day 1 The best way to achieve your 
exercise goals is to spend a few 
minutes to plan and schedule. 
What days and times work best 
for you to exercise? 
 
One way that many students 
find helpful is to use the 
calendar on their phone. 
 
Adding an alarm to these 
calendar entries to remind you 
can be even more helpful. 
The best way to achieve 
your exercise goals is to 
spend a few minutes to 
plan and schedule. What 
days and times work best 
for you to [participant 
specified exercise]? 
 
One way that many 
students find helpful is to 
use the calendar on their 
phone. 
 
Adding an alarm to these 
calendar entries to remind 
you can be even more 
helpful. 
Control: 
Planning 
Day 2 If you were to make an 
exercise plan, what days and 
times would work best for you? 
 
How can FitRec fit into your 
plan? http://www.bu.edu/fitrec 
If you were to make an 
exercise plan, what days 
and times would work best 
for you? 
 
How can FitRec fit into 
your plan? 
http://www.bu.edu/fitrec 
Control: 
Planning 
Day 3 What are your 3 favorite fruits? 
 
How can you include some of 
these in your meals & snacks 
today & tomorrow? 
What are your 3 favorite 
fruits? 
 
How can you include some 
of these in your meals & 
snacks today & tomorrow? 
Directive:  
Value 
 
Control: 
Planning 
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 Standardized Message Tailored Message Goal Systems 
Dimension 
Day 4 What is the most important 
positive outcome that you 
associate with exercising more 
frequently? 
 
Let your imagination go, what 
would it be like to attain it? 
 
Now, what is the main 
challenge that you have for 
meeting your exercise goals? 
What has been your main 
challenge? 
 
What can you do to overcome 
it? 
 
The most important 
positive outcome that you 
associate with exercising 
more frequently is 
[participant specified 
outcome]. 
 
Let your imagination go, 
what would it be like to 
attain it? 
 
Now, what is the main 
challenge that you have for 
meeting your exercise 
goals? What has been your 
main challenge? 
 
What can you do to 
overcome it? 
Directive:  
Value 
 
Arousal:  
Positive Arousal 
 
Regulatory:  
Self-Monitoring 
 
Control: 
Planning 
Day 5 Sometimes it can be helpful to 
workout with others... 
 
Is there anyone who may help 
you stay on your workout 
schedule? 
Sometimes it can be 
helpful to workout with 
others... 
 
Is there anyone who may 
help you stay on your 
workout schedule? 
Regulatory: 
Social 
Comparison 
 
Day 6 How does eating more fruits 
and vegetables fit into your 
goals to be healthy and fit? 
 
What are 2 of your favorite 
fruits, and 2 of your favorite 
vegetables?  
 
Would you be able to include 
some of these in your meals & 
snacks today & tomorrow? 
How does eating more 
[participant specified 
fruit] and [participant 
specified vegetable] fit 
into your goals to be 
healthy and fit? 
 
Would you be able to 
include some of these in 
your meals & snacks today 
& tomorrow? 
Directive:  
Value 
 
Control: 
Planning 
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 Standardized Message Tailored Message Goal Systems 
Dimension 
Day 7 BU dining halls offer Sargent 
Choice options to make 
choosing healthy and tasty 
foods effortless. 
 
Can you plan to try Sargent 
Choice for dinner tonight? 
How about for tomorrow 
night? 
BU dining halls offer 
Sargent Choice options to 
make choosing healthy and 
tasty foods effortless. 
 
Can you plan to try 
Sargent Choice for dinner 
tonight? How about for 
tomorrow night? 
Control: 
Planning 
Day 8 The key to healthy eating is 
planning. 
 
With the calendar and access to 
nutrition information on your 
phone, planning has never been 
easier. 
 
If you tried to include more 
fruits and vegetables in your 
diet, how might you include 
them in your meal planning? 
The key to healthy eating 
is planning. 
 
With the [participant 
selected phone feature] 
and access to nutrition 
information on your 
phone, planning has never 
been easier. 
 
If you tried to include 
more fruits and vegetables 
in your diet, how might 
you include them in your 
meal planning? 
Control: 
Planning 
Day 9 How are your exercise goals 
for this week going? 
 
What are some ways you are 
planning to incorporate 
physical activity into today's 
schedule? 
How are your exercise 
goals for this week going? 
 
What are some ways you 
are planning to incorporate 
physical activity into 
today's schedule? 
Regulatory:  
Self-Monitoring 
 
Control: 
Planning 
Day 
10 
What are your 3 favorite 
vegetables? 
 
How can you include some of 
these in your meals & snacks 
today & tomorrow? 
What are your 3 favorite 
vegetables? 
 
How can you include some 
of these in your meals & 
snacks today & tomorrow? 
Directive:  
Value 
 
Control: 
Planning 
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 Standardized Message Tailored Message Goal Systems 
Dimension 
Day 
11 
Have you tried the SARGENT 
CHOICE food options 
available in the dining halls?  
 
They are designed to take some 
of the guesswork out of eating 
healthy while also being 
delicious. 
 
Try out some of the new 
options and see what you think. 
Have you tried the 
SARGENT CHOICE food 
options available in the 
[participant specified 
dining hall]?  
 
They are designed to take 
some of the guesswork out 
of eating healthy while 
also being delicious. 
 
Try out some of the new 
options and see what you 
think. 
Control: 
Planning 
Day 
12 
What are 3 kinds of exercise 
that seem the most fun or 
appealing to you? 
 
What can you do to make your 
exercise routine more fun and 
appealing? 
What are 3 kinds of 
exercise that seem the 
most fun or appealing to 
you? 
 
What can you do to make 
your exercise routine more 
fun and appealing? 
Directive:  
Value 
 
Control: 
Planning 
 
Arousal:  
Positive Arousal 
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 Standardized Message Tailored Message Goal Systems 
Dimension 
Day 
13 
One way to help you attain 
your exercise goals is to form 
Implementation Intentions. 
Basically, this is a planning 
strategy where you form an 
intention about where, when, 
and how you plan on doing 
something in advance.  
 
For example: 3 days this week, 
after class, I will get my gym 
stuff and go to Fitrec. 
 
By including information about 
a future context in your 
implementation intention can 
actually help you follow 
through! 
You'll recall that 
Implementation Intentions 
are a planning strategy 
where you form an 
intention about where, 
when, and how you plan 
on doing something in 
advance. 
 
For exercise, you planned: 
3 days this week, after 
[participant specified 
event], I will get my gym 
stuff, go to Fitrec and 
[participant specified 
exercise]. 
 
By including information 
about a future context in 
your implementation 
intention you've increased 
the likelihood that you will 
follow through! 
Control: 
Planning, 
Implementation 
Intentions 
Day 
14 
Can you anticipate one of the 
things that could create a 
challenge for you to choose a 
healthy option for a meal or a 
snack tomorrow? 
 
What can you plan to do to 
overcome this challenge? 
Can you anticipate one of 
the things that could create 
a challenge for you to 
choose a healthy option for 
a meal or a snack 
tomorrow? 
 
What can you plan to do to 
overcome this challenge? 
Regulatory:  
Self-Monitoring 
 
Control: 
Planning 
	   
114 
 Standardized Message Tailored Message Goal Systems 
Dimension 
Day 
15 
To support health & fitness it is 
recommended each week that 
you engage in at least 150 
minutes of activity in which 
you are working hard enough 
to raise your heart rate and 
break a sweat.  
 
If that sounds like a lot 
remember that moderate or 
vigorous effort for 10 minutes 
or more at a time is all it takes. 
 
If you look at your calendar 
now for the week, you can start 
to see how you might be able to 
plan for some exercise over the 
next five days. 
To support health & fitness 
it is recommended each 
week that you engage in at 
least 150 minutes of 
activity in which you are 
working hard enough to 
raise your heart rate and 
break a sweat.  
 
If that sounds like a lot 
remember that moderate or 
vigorous effort for 10 
minutes or more at a time 
is all it takes. 
 
If you look at your 
calendar now for the week, 
you can start to see how 
you might be able to plan 
to [participant specified 
exercise] over the next five 
days. 
Control: 
Planning 
Day 
16 
What are your exercise goals 
for the next 7 days? 
 
How can you incorporate brief 
intervals of moderate or 
vigorous effort into your day? 
What are your exercise 
goals for the next 7 days? 
 
How can you incorporate 
brief intervals of moderate 
or vigorous effort into your 
day? 
Directive:  
Value 
 
Regulatory:  
Self-Monitoring 
 
Control: 
Planning 
Day 
17 
What are your nutrition goals 
for tomorrow? 
 
How could you include 2 
servings of fruit, and 3 servings 
of vegetables? 
What are your nutrition 
goals for tomorrow? 
 
How could you include 2 
servings of fruit, and 3 
servings of vegetables? 
Directive:  
Value 
 
Regulatory:  
Self-Monitoring 
 
Control: 
Planning 
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 Standardized Message Tailored Message Goal Systems 
Dimension 
Day 
18 
If you want to make the most 
of your exercise time, did you 
know that a rule of thumb is 
that 1 minute of vigorous 
activity is about the same as 2 
minutes of moderate activity?  
 
If you want to do more 
vigorous activities, slowly 
replace those that take 
moderate effort like brisk 
walking, with more vigorous 
activities like jogging. 
 
BU's Fitrec is a beautiful state-
of-the-art fitness facility 
available to BU students. Can 
you make a plan to go to Fitrec 
in the next 7 days?  
 
Can you add your plan to your 
calendar? 
If you want to make the 
most of your exercise time, 
did you know that a rule of 
thumb is that 1 minute of 
vigorous activity is about 
the same as 2 minutes of 
moderate activity?  
 
If you want to do more 
vigorous activities, slowly 
replace those that take 
moderate effort like brisk 
walking, with more 
vigorous activities like 
[participant specified 
vigorous exercise]. 
 
BU's Fitrec is a beautiful 
state-of-the-art fitness 
facility available to BU 
students. Can you make a 
plan to go to Fitrec in the 
next 7 days?  
 
Can you add your plan to 
your calendar? 
Control: 
Planning 
Day 
19 
You have what it takes to 
accomplish your fitness goals! 
 
Keep it up! 
You have what it takes to 
accomplish your fitness 
goals! 
 
Keep it up! 
Directive:  
Self-Efficacy 
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 Standardized Message Tailored Message Goal Systems 
Dimension 
Day 
20 
For you, what are the two most 
important positive outcomes 
associated with eating more 
fruits and vegetables? 
 
What is the main barrier that is 
keeping you from attaining that 
outcome? 
 
What is the best way for you to 
address that barrier? 
 
For you, what are the two 
most important positive 
outcomes associated with 
eating more fruits and 
vegetables? 
 
If [participant specified 
obstacle] was keeping you 
from attaining that 
outcome, what is the best 
way for you to address that 
barrier? 
 
Directive:  
Value 
 
Regulatory:  
Self-Monitoring 
 
 
Day 
21 
You are the kind of person that 
really cares about their body 
and health! 
 
You are the kind of person 
that really cares about their 
body and health! 
 
Directive:  
Self-Efficacy 
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 Standardized Message Tailored Message Goal Systems 
Dimension 
Day 
22 
Implementation Intentions can 
be especially helpful when 
choosing healthy food. 
 
For example: When I go 
through the dining hall this 
evening I will select an apple 
for my serving of fruit, and a 
salad for my serving of 
vegetables and put them on my 
tray. 
 
These sorts of planning 
statements help you make 
decisions about what to eat in 
advance rather than when faced 
with highly tempting and often 
unhealthy alternatives. 
 
Simple planning statements to 
yourself about what you will do 
in a future time and context can 
help you attain your objectives. 
 
How could you use 
Implementation Intentions to 
attain your personal standards 
for fruit and/or vegetable 
consumption? 
 
Your Implementation 
Intentions can help you 
choose healthy food.  
 
You had planned: When I 
go through the dining hall 
this evening I will select 
a(n) [participant specified 
fruit] for my serving of 
fruit, and a(n) [participant 
specified vegetable] for 
my serving of vegetables 
and put them on my tray. 
 
These sorts of planning 
statements help you make 
decisions about what to eat 
in advance rather than 
when faced with highly 
tempting and often 
unhealthy alternatives. 
 
Simple planning 
statements to yourself 
about what you will do in a 
future time and context can 
help you attain your 
objectives. 
 
How could you use 
Implementation Intentions 
to attain your personal 
standards for fruit and/or 
vegetable consumption? 
 
Control: 
Planning, 
Implementation 
Intentions 
 
Directive:  
Value 
Day 
23 
Do you have an exercise plan 
for this week? 
 
Have you added it to your 
calendar? 
 
Do you have an exercise 
plan for this week? 
 
Have you added it to your 
calendar? 
 
Control: 
Planning 
	   
118 
 Standardized Message Tailored Message Goal Systems 
Dimension 
Day 
24 
Having a plan before you get in 
line can support your goals... 
 
Do you have a plan for your 
next meal & snack? 
 
Having a plan before you 
get in line can support your 
goals... 
 
Do you have a plan for 
your next meal & snack? 
 
Control: 
Planning 
Day 
25 
Students have a lot of different 
reasons for why they want to 
eat healthier. 
 
What is the main reason why 
you want to have a healthy 
diet? 
 
Students have a lot of 
different reasons for why 
they want to eat healthier. 
 
For you it is to 
[participant specified 
reason]. 
 
Regulatory: 
Social 
Comparison 
 
Directive:  
Value 
Day 
26 
Can you anticipate any 
obstacles to staying on your 
exercise plan for this week? 
 
What are 2 ways you can 
overcome each obstacle? 
 
Can you anticipate any 
obstacles to staying on 
your exercise plan for this 
week? 
 
What are 2 ways you can 
overcome each obstacle? 
 
Regulatory:  
Self-Monitoring 
 
Control: 
Planning 
Day 
27 
How are your exercise goals 
for this week going? 
 
What are some ways you are 
planning to incorporate 
physical activity into today's 
schedule? 
 
How are your goals to 
[participant specified 
exercise] this week going? 
 
What are some ways you 
are planning to incorporate 
this physical activity into 
today's schedule? 
Regulatory:  
Self-Monitoring 
 
Control: 
Planning 
Day 
28 
Sometimes choosing foods that 
are both healthy AND tasty can 
be a challenge... 
 
What can you do to make sure 
you have a satisfying and 
healthy meal tonight? How 
about tomorrow? 
 
Sometimes choosing foods 
that are both healthy AND 
tasty can be a challenge... 
 
What can you do to make 
sure you have a satisfying 
and healthy meal tonight? 
How about tomorrow? 
Control: 
Planning 
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 Standardized Message Tailored Message Goal Systems 
Dimension 
Day 
29 
Planning and monitoring can 
help you accomplish your 
goals. 
 
Which planning tools/strategies 
are most helpful for you to 
attain you exercise goals? 
 
Planning and monitoring 
can help you accomplish 
your exercise goals. 
 
Can you take a minute now 
to use the [participant 
specified phone feature] 
functionality on your 
phone to plan your 
exercise goals for the next 
7 days? 
 
Control: 
Planning 
 
Regulatory:  
Self-Monitoring 
Day 
30 
 
Planning and monitoring can 
help you accomplish your 
goals. 
 
If you could, what kind of fruit 
would you keep on hand 
tomorrow for a snack? 
 
Planning and monitoring 
can help you accomplish 
your nutrition goals. 
 
Could you keep 
[participant specified 
fruit] on hand tomorrow 
for a snack? 
 
Control: 
Planning 
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